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Supplementary Note: 
 
The UK Primary Sjögren’s Syndrome Registry is composed of the following members: 
 
Wan-Fai Ng1, Simon J. Bowman2, Bridget Griffiths3, Frances Hall4, Elalaine C. Bacabac5, Robert 
Moots5, Kuntal Chadravarty6, Shamin Lamabadusuriya6, Michele Bombardieri7, Constantino 
Pitzalis7, Nurhan Sutcliffe7, Nagui Gendi8, Rashidat Adeniba8, John Hamburger9, Andrea 
Richards9, Saaeha Rauz10, Sue Brailsford1, Joanne Logan11, Diamuid Mulherin11, Paul Emery12, 
Alison McManus12, Colin Pease12, Alison Booth13, Marian Regan13, Theodoros Dimitroulas14, Lucy 
Kadiki14, Daljit Kaur14, George Kitas14, Mark Lloyd15, Lisa Moore15, Esther Gordon16, Cathy 
Lawson16, Monica Gupta17, John Hunter17, Lesley Stirton17, Gill Ortiz18, Elizabeth Price18, Gavin 
Clunie19, Ginny Rose19, Sue Cuckow19, Susan Knight20, Deborah Symmons20, Beverley Jones20, 
Shereen Al-Ali1, Andrew Carr1, Katherine Collins1, Andini Natasari1, Philip Stocks1, Jessica Tarn1, 
Ian Corbett3, Christine Downie3, Suzanne Edgar3, Marco Carrozzo3, Francisco Figuereido3, 
Heather Foggo3, Dennis Lendrem3, Iain Macleod3, Philip Mawson3, Sheryl Mitchell3, Adrian 
Jones21, Peter Lanyon21, Alice Muir21, Paula White22, Steven Young-Min22, Susan Pugmire23, 
Saravanan Vadivelu23, Annie Cooper24, Marianne Watkins24, Anne Field25, Stephen Kaye25, 
Devesh Mewar25, Patricia Medcalf25, Pamela Tomlinson25, Debbie Whiteside25, Neil McHugh26, 
John Pauling26, Julie James26, Nike Olaitan26, Mohammed Akil27, Jayne McDermott27, Olivia 
Godia27, David Coady28, Elizabeth Kidd28, Lynne Palmer28, Bhaskar Dasgupta29, Victoria 
Katsande29, Pamela Long29, Charles Li30, Usha Chandra31, Kirsten MacKay31, Stefano Fedele32, 
Ada Ferenkey-Koroma32, Ian Giles32, David Isenberg32, Helena Maconnell32, Stephen Porter32, 
Paul Allcoat33, John Mclaren33 

 

1Newcastle University, Newcastle upon Tyne, UK; 2University Hospital Birmingham, Birmingham, 
UK; 3Newcastle upon Tyne Hospitals NHS Foundation Trust, Newcastle upon Tyne, UK; 
4Addenbrooke’s Hospital, Cambridge, UK; 5Aintree University Hospitals, Liverpool, UK; 6Barking, 
Havering and Redbridge NHS Trust, Barking, UK; 7Bart and the London NHS Trust, London, UK; 
8Basildon Hospital, Basildon, UK; 9Birmingham Dental Hospital, Brimingham, UK; 10Birmingham & 
Midland Eye Centre, Birmingham, UK; 11Cannock Chase Hospital, Cannock, UK; 12Chapel 
Allerton Hospital, Leeds, Leeds, UK; 13Derbyshire Royal Infirmary, Derby, UK; 14Dudley Group of 
Hospitals NHS Foundation Trust, Dudley, UK; 15Frimley Park Hospital, Frimley Park, UK; 
16Harrogate District Foundation Trust Hospital, Harrogate, UK; 17Gartnavel General Hospital, 
Glasgow, UK; 18Great Western Hospital, Swindon, UK; 19Ipswich Hospital NHS Trust, Ipswich, 
UK; 20Macclesfield District General Hospital & Arthritis Research UK Epidemiology Unit, 
Manchester, Manchester, UK; 21Nottingham University Hospital, Nottingham, UK; 22Portsmouth 
Hospitals NHS Trust, Portsmouth, UK; 23Queen’s Elizabeth Hospital, Gateshead, Gateshead, UK; 
24Royal Hampshire County Hospital, Winchester, UK; 25Royal Liverpool University Hospital, 
Liverpool, UK; 26Royal National Hospital for Rheumatic Diseases, Bath, UK; 27Sheffield Teaching 
Hospitals NHS Trust, Sheffield, UK; 28Sunderland Royal Hospital, Sunderland, UK; 29Southend 
University Hospital, Southend, UK; 30Royal Surrey Hospital, Guildford, UK; 31Torbay Hospital, 
Torbay, UK; 32University College Hospital & Eastman Dental Institute, London, UK; 33Whyteman’s 
Brae Hospital, Kirkaldy, Fife, UK. 
 
Genes and Blood Clotting Study dataset(s): 
 
Funding support for the Genes and Blood Clotting Study was provided through the NIH/NHLBI ( 
R37HL039693). The Genes and Blood Clotting Study is one of the Phase 3 studies as part of the 
Gene Environment Association Studies (GENEVA) under GEI. Assistance with genotype cleaning 
was provided by the GENEVA Coordinating Center (U01 HG004446). Funding support for DNA 
extraction and genotyping, which was performed at the Broad Institute, was provided by 
NIH/NHLBI ( R37HL039693). Additional support was provided by the Howard Hughes Medical 
Institute. The datasets used for the analyses described in this manuscript were obtained from 
dbGaP at http://www.ncbi.nlm.nih.gov/sites/entrez?db=gap through dbGaP accession number 
[phs000304.v1.p1]. 
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Supplementary Note (Continued) 
 

 
GWAS of Ischemic Stroke dataset(s): 
 
Funding support for the GWAS of Ischemic Stroke study was provided through the NIH Genes, 
Environment and Health Initiative [GEI] (U01HG004436). The GWAS of Ischemic Stroke study is 
one of the genome-wide association studies funded as part of the Gene Environment Association 
Studies (GENEVA) under GEI. Assistance with phenotype harmonization and genotype cleaning, 
as well as with general study coordination, was provided by the GENEVA Coordinating Center 
(U01 HG004446). Assistance with data cleaning was provided by the National Center for 
Biotechnology Information. Funding support for genotyping, which was performed at the Johns 
Hopkins University Center for Inherited Disease Research, was provided by the NIH GEI 
(U01HG004438) and the NIH contract "High throughput genotyping for studying the genetic 
contributions to human disease”(HHSN268200782096C). Field work for this project was 
supported by a Cooperative Agreement with the Division of Adult and Community Health, Centers 
for Disease Control and Prevention; the National Institute of Neurological Disorders and Stroke 
(NINDS) and the NIH Office of Research on Women's Health (ORWH) (Grant R01 NS45012); 
Office of Research and Development, Medical Research Service, Department of Veterans Affairs; 
and the University of Maryland General Clinical Research Center (Grant M01 RR 165001), 
National Center for Research Resources, NIH. This study used samples from the NINDS Human 
Genetics Resource Center DNA and Cell Line Repository (http://ccr.coriell.org/ninds). The 
datasets used for the analyses described in this manuscript were obtained from dbGaP at 
http://www.ncbi.nlm.nih.gov/sites/entrez?db=gap through dbGaP accession number 
[phs000292.v1.p1]. 
 
CIDR:NGRC Parkinson’s disease study dataset(s): 
This work utilized in part data from the NINDS DbGaP database from the CIDR:NGRC 
PARKINSON’S DISEASE STUDY. Funding support for this study was provided through the the 
National Institute of Neurological Disorders and Stroke, National Institutes of Health 
(5R01NS036960-10). Funding source for genotyping was provided through the National Institutes 
of Health (HHSN268200782096C). The datasets used for the analyses described in this 
manuscript were obtained from dbGaP at http://www.ncbi.nlm.nih.gov/sites/entrez?db=gap 
through dbGaP accession number [phs000196.v2.p1]. 
 
High Density SNP Association Analysis of Melanoma: Case-Control and Outcomes 
Investigation dataset(s):  
Research support to collect data and develop an application to support this project was provided 
by 3P50CA093459, 5P50CA097007, 5R01ES011740, and 5R01CA133996. Funding source for 
genotyping was provided through the National Institutes of Health (HHSN268200782096C). The 
datasets used for the analyses described in this manuscript were obtained from dbGaP at 
http://www.ncbi.nlm.nih.gov/sites/entrez?db=gap through dbGaP accession number 
[phs000187.v1.p].
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Supplementary Figure 1: Summary of the study design and imputation 
strategy. 
 

 
 
Supplementary Figure 1:  Summary of the study design and imputation 
strategy.  (a) Genotyping platforms, number of variants analyzed, and overlap of 
variants between the four datasets after quality control are shown.  (b) A subset 
of variants that were analyzed in Dataset (DS) 1 were evaluated in an 
independent sample set using the ImmunoChip (DS2) and a Custom Array (DS3) 
followed by meta-analyses.  Further evaluation of all the variants available on the 
ImmunoChip (DS4) was performed using all available samples typed on the 
array, including 313 cases also in DS1; however, this analysis was not combined 
with any other dataset.  (c) Imputation was conducted for regions achieving 
genome-wide significance following the strategy presented in the panel.  (d) The 
number of variants available for analysis (both pre- and post-quality control) from 
the seven genome-wide significant regions before and after imputation. 

Dataset 4 (DS4) 
(IC only) 
 
Cases: 1541 (313 cases 
overlap with Dataset 1) 
Controls: 2634 
 
Variants analyzed: 102,585 

Dataset 1 (DS1) 
(GWAS) 
 
Cases: 395 
Controls: 1975 
 
Variants analyzed: 
648,937 
 
 

Dataset 2 (DS2) 
(IC overlap with GWAS 
variants) 
 
Cases: 1243 
Controls: 4779 (2140 controls 
typed on Omni1 array, but not 
used in DS1 analysis) 
 
Variants analyzed: 20,055 
(overlap between Omni1 
array and ImmunoChip) 

DS3  
(879) 

DS2  
(20,055) 

Custom 
Array ImmunoChip 

DS4  
(102,585) 

DS1  
(648,937) 

Omni1 

META-ANALYSIS 
(Before imputation) 

Results in 
Supplementary 

Table 12 

Dataset 3 (DS3) 
(Custom Array) 
 
Cases: 1158 
Controls: 3071 (2140 controls 
typed on Omni1 array, but not 
used in DS1 analysis) 
 
Variants analyzed: 879 

META-ANALYSIS 

Results in lower 
portion of Table 3  

Results for observed  
variants in Tables 1, 2, and 3  

a 

b 

For regions achieving 
genome-wide 

significance in initial 
meta-analysis 

Original Data 
from DS1 
(GWAS) 

Original Data 
from DS2 

(IC overlap with 
GWAS variants) 

Performed 
imputation 

of DS1 

Performed 
imputation 

of DS2 

Found variants common to both 
DS1 and DS2 after imputation 

META-ANALYSIS 
(after imputation) 

Genome-wide significance regions in 
Tables 1 and 2 (with detailed results in 

Supplementary Tables); suggestive 
associations in upper portion of Table 3  

c 

d 

METAL 

METAL 

IMPUTE2 with 1000 
genomes reference 

panels 

IMPUTE2 with 1000 
genomes reference 

panels 

METAL 

Before QC After QC Before QC After QC

HLA 13,554 8,362 37,929 9,100 5,452 30,474 61,832 65,599 27,080
IRF5 432 218 542 394 229 540 1,005 1,047 486
STAT4 140 60 377 344 157 271 650 1,043 235
IL12A 55 35 336 415 177 302 601 664 265
BLK 161 131 808 840 454 776 1,700 1,948 667
CXCR5 83 48 626 408 205 615 1,357 1,524 551
TNIP1 232 149 523 409 263 422 979 967 387

Dataset 1

After 
imputation 

and QC

Region

Dataset 4 Dataset 2

Good 
imputation 

for IC

Good 
imputation 
for Omni1

Overlapping 
variants  
after QC

Genotyped on IC After 
imputation 

and QC

Genotyped on Omni1
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Supplementary Figure 2: Summary of genome-wide association results. 
 

 
 
Supplementary Figure 2: Summary of the genome-wide association study 
results. The -log10(P) for each variant genotyped in Dataset 1 that passed quality 
control are plotted by chromosome and base pair. Suggestive (P=5x10-5; blue 
dashed line) and genome-wide significant (P=5x10-8; red dashed line) thresholds 
are indicated by dashed lines. Seventeen regions surpassed the suggestive 
threshold, while only the HLA region surpassed genome-wide significance. 
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Supplementary Figure 3: Expanded view of the HLA region. 
 

 
 
Supplementary Figure 3: Expanded view of the HLA region (Mb 28.4-33.4). The  
-log10(P) of each observed (circle) or imputed (triangle) variant is plotted 
according to base pair position for Dataset 1 (a) and Dataset 2 (b). The blue and 
red scales illustrate pairwise linkage disequilibrium (r2) with the top variants 
(diamonds), respectively. 
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Supplementary Figure 4: Quantile-quantile plot of Dataset 1. 
 

 
 
Supplementary Figure 4: Quantile-quantile plot of Dataset 1. Significant 
deviation from expected distribution of P-values (black line) was observed when 
including the HLA region (blue dots). After removing variants from the HLA 
region, we observed no significant deviation from expected distribution (red dots). 
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Supplementary Figure 5: Results of logistic regression analysis after 
adjusting for top effects, linkage disequilibrium, and haplotypes present in 
the HLA region. 

 

 
 
Supplementary Figure 5: Results of logistic regression analysis after adjusting for top 
effects, linkage disequilibrium, and haplotypes present in the HLA region. Logistic regression 
analysis was performed using Dataset 2 after imputation. Variants were chosen for 
adjustment in each logistic regression model based on their statistical significance within the 
meta-analysis. The most significant Sjögren’s syndrome-associated SNP in the meta-
analysis (and Dataset 2) was rs115575857 (a). After adjusting for rs115575857, association 
spanning approximately from Mb 28.4 to Mb 32.7 was explained (panel a vs. b); however, a 
narrow region of association was still present near HLA-DQA1 tagged by rs9271641 and 
rs116232857 (b). Adding rs116232857 to the model (we chose rs116232857 instead of 
rs9271641 because rs116232857 is more significant in the meta-analysis; the same reason 
for choosing rs115146037 instead of rs4143332 for the next-step adjusting analysis) showed 
that the association surrounding HLA-DQA1 was accounted for with residual association 
observed at rs115146037 in HLA Class I region (c). Adding rs115146037 to the model was 
not able to explain the majority of the residual association (d). Moreover, after adjustment, 
neither rs116232857 nor rs115146037 could account for association observed with 
rs115575857; and rs115146037 could not account for association observed with 
rs116232857 (data not shown). The D’ (e) and r2 (f) between these variants are illustrated, 
and the haplotypes present with a haplotype frequency >1% are depicted (g).  
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Supplementary Figure 6: Association of HLA classical alleles with Sjögren’s syndrome. 

              
Supplementary Figure 6: Association of HLA classical alleles with Sjögren’s syndrome. Logistic regression 
analysis and adjustment for classical alleles within seven HLA genes was performed using Dataset 2 after 
HIBAG imputation. (a) The locations of HLA-A, B, C, DRB1, DQA1, DQB1, and DPB1 are highlighted. The 
classical alleles (P<5!10-7; indicated by *) are depicted under each corresponding gene according to the -
log10(P) value of the association. The 3 SNPs (indicated by single dots) tagging the three independent 
effects via single marker adjusting analysis (Supplementary Figure 4) are plotted. Through logistic regression 
analyses adjusted for Sjögren’s syndrome-associated classical alleles / SNPs, we identified three main 
independent effects in the HLA region (tagging classical alleles / SNPS are marked as blue, red, and green) 
and a possible fourth effect (pink) (b, c, d; only show classical alleles / SNPs with P<0.01 after adjusted 
logistic regression analysis). Classical alleles / SNPs with the same color are highly correlated with each 
other (r2>=0.97).  
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Supplementary Figure 7: Sjögren’s syndrome-associated variants in the 
HLA region within 100bp of RFX5 binding site were correlated with the 
expression of HLA genes. 
 

 
 
Supplementary Figure 7: Sjögren’s syndrome-associated variants in the HLA 
region within 100bp of RFX5 binding site were correlated with the expression of 
HLA genes. The top cis-eQTL in HLA-H (a), HLA-G (b), HLA-DOB (c), and HLA-
DRA (d) are shown in the figure. The risk genotype of each eQTL variant is 
plotted on the right side of each figure. Data are shown using box-and-whisker 
plots, in which distribution of the expression values are highlighted (median, 
upper quantile, lower quantile, maximum, and minimum). Each eQTL was 
evaluated using both a linear model and Analysis of Variance (ANOVA) model. 
HLA-DRA (Panel d) only had one subject with the CC genotype; thus, we 
performed a t-test rather than an ANOVA to compare the CG to the GG 
genotype. 
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Supplementary Figure 8: Expanded view of the IRF5-TNPO3 region. 
 

 
 
Supplementary Figure 8: Expanded view of the IRF5-TNPO3 region. The  
-log10(P) of each observed (circle) or imputed (triangle) variant is plotted 
according to base pair position for Dataset 1 (a) and Dataset 2 (b). The blue and 
red scales illustrate the pairwise linkage disequilibrium with the top variants 
(diamonds), respectively. 
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Supplementary Figure 9: Results of logistic regression analysis after 
adjusting for top effects, linkage disequilibrium, and haplotypes present in 
the IRF5-TNPO3 region. 
 

 
 
Supplementary Figure 9: Results of logistic regression analysis after adjusting 
for top effects, linkage disequilibrium, and haplotypes present in the IRF5-TNPO3 
region. Logistic regression analysis was performed using Dataset 2 after 
imputation.  Variants were chosen for adjustment in each logistic regression 
model based on their statistical significance within the meta-analysis. The most 
significant Sjögren’s syndrome-associated SNP in the meta-analysis (and 
Dataset 2) was rs3757387 (a). Adjusting for rs3757387 showed residual 
association with rs17339836 (Presidual=2.86!10-4); however, variants previously 
not associated with Sjögren’s syndrome, tagged by rs6948875, became the most 
statistically significant (b). Adjusting for rs3757387 and rs17339836 still resulted 
in residual association tagged by rs6948875 (c), while adjusting for rs17339836 
alone did not lead to the residual effect of rs6948875 (data not shown).  Adding 
rs10954213 (statistically significant in single marker analysis) to the model 
explained all associations in the region (d). The pairwise D’ (e) and r2 (f) for the 
top variants are illustrated, and the haplotypes with haplotype frequency >1% are 
displayed (g).   
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Supplementary Figure 10: Genomic features from data tracks in the UCSC 
Genome Browser in the region around IRF5-TNPO3. 
 
 
 
 
 
NOTE: Figure presented on next page. 
 
 
 
 
Supplementary Figure 10: This figure presents genomic features found within 
various data tracks obtained from the UCSC Genome Browser for the region of 
Chr7 from 128.56-128.74 Mb (hg19), in which the genes IRF5 and TNPO3 are 
found. Variants presented surpassed suggestive association (P<5!10-5) 
threshold. Meta-analysis association results are presented as a Manhattan plot, 
where -log(Pmeta) is presented in the y-axis and suggestive and genome-wide 
significance (P<5!10-8) thresholds are represented as a solid line and a dashed 
line, respectively. Genomic boundaries were selected to encompass not only 
significant associations, but also the diminishing association signals on either 
side of the strongest associations. No eQTL data is available for IRF5 due to the 
transcript probe failing quality control. 
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Supplementary Figure 11: Expanded view of the STAT1-STAT4 region. 
 

 
 
Supplementary Figure 11: Expanded view of the STAT1-STAT4 region. The  
-log10(P) of each observed (circle) or imputed (triangle) variant is plotted 
according to base pair position for Dataset 1 (a) and Dataset 2 (b). The blue 
scale illustrates the pairwise linkage disequilibrium with the top variant 
(diamonds). 
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Supplementary Figure 12: Results of logistic regression analysis after 
adjusting for top effects, linkage disequilibrium, and haplotypes present in 
the STAT1-STAT4 region. 
 

 
 
Supplementary Figure 12: Results of logistic regression analysis after adjusting 
for top effects, linkage disequilibrium, and haplotypes present in the STAT1-
STAT4 region. Logistic regression analysis was performed using Dataset 2 after 
imputation. Variants were chosen for adjustment in each logistic regression 
model based on their statistical significance within the meta-analysis. The most 
significant Sjögren’s syndrome-associated variant in the meta-analysis (and 
Dataset 2) was rs10553577 (a). This insertion-deletion polymorphism is not 
available in the LocusZoom database; thus we used the second top SNP 
rs4853458 (r2=0.95 with rs10553577) to show the correlation structure in the 
region. Adjusting for rs10553577 accounted for all associations in STAT4, 
leaving a residual effect tagged by rs3024918 (Presidual=2.70!10-4) in the 5’ region 
of STAT1 (b). However, this residual effect did not surpass our required 
threshold (P<1!10-4) after adjustment for an independent effect. Adding 
rs3024918 to the adjusted model accounted for all association in STAT1-STAT4 
(c). The pairwise D’ (d) and r2 (e) for the top variants are illustrated, and the 
haplotypes with haplotype frequency >1% are displayed (f).   
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Supplementary Figure 13: Genomic features from data tracks in the UCSC 
Genome Browser in the region around STAT1-STAT4. 
 
 
 
 
 
NOTE: Figure presented on next page. 
 
 
 
 
Supplementary Figure 13: This figure presents genomic features found within 
various data tracks obtained from the UCSC Genome Browser for the region of 
Chr2 from 191.86-191.98 Mb (hg19), which encompasses the genes STAT1 and 
STAT4. Variants presented surpassed suggestive association (P<5!10-5) 
threshold. Meta-analysis association results are presented as a Manhattan plot, 
where -log(Pmeta) is presented in the y-axis and suggestive and genome-wide 
significance (P<5!10-8) thresholds are represented as a solid line and a dashed 
line, respectively. Genomic boundaries were selected to encompass not only 
significant associations, but also the diminishing association signals on either 
side of the strongest associations. No eQTL was observed at Sjögren’s 
syndrome-associated variants in this region.    
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Supplementary Figure 14: Expanded view of the IL12A region. 
 

 
 
Supplementary Figure 14: Expanded view of the IL12A region. The  
-log10(P) of each observed (circle) or imputed (triangle) variant is plotted 
according to base pair position for Dataset 1 (a) and Dataset 2 (b). The blue 
scale illustrates the pairwise linkage disequilibrium with the top variant 
(diamonds). 
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Supplementary Figure 15: Results of logistic regression analysis after 
adjusting for top effects, linkage disequilibrium, and haplotypes present in 
the IL12A region. 
 

 
 
Supplementary Figure 15: Results of logistic regression analysis after adjusting 
for top effects, linkage disequilibrium, and haplotypes present in the IL12A 
region. Logistic regression analysis was performed using Dataset 2 after 
imputation. Variants were chosen for adjustment in each logistic regression 
model based on their statistical significance within the meta-analysis. The most 
significant  Sjögren’s syndrome-associated SNP in the meta-analysis (and 
Dataset 2) was rs485497 (a). Adjusting for rs485497 accounted for all 
associations in this region (b). The pairwise D’ (c) and r2 (d) for the top variants 
are illustrated. rs485497 was at the intersection between the two LD blocks in 
this region, and correlated with both of the blocks. Notably, all the suggestive 
variants on the right block are eQTL with respect to the expression of IL12A, with 
the top eQTL at rs4680536. The haplotypes with haplotype frequency >1% are 
displayed (e).   
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Supplementary Figure 16: Genomic features from data tracks in the UCSC 
Genome Browser in the region around IL12A. 
 
 
 
 
 
NOTE: Figure presented on next page. 
 
 
 
 
Supplementary Figure 16: This figure presents genomic features found within 
various data tracks obtained from the UCSC Genome Browser for the region of 
Chr3 159.69-159.75 Mb (hg19), which encompasses the gene IL12A. Variants 
presented surpassed suggestive association (P<5!10-5) threshold. Meta-analysis 
association results are presented as a Manhattan plot, where -log(Pmeta) is 
presented in the y-axis and suggestive and genome-wide significance (P<5!10-8) 
thresholds are represented as a solid line and a dashed line, respectively. 
Genomic boundaries were selected to encompass not only significant 
associations, but also the diminishing association signals on either side of the 
strongest associations. Statistically significant results for eQTL (FDR adjusted P 
value < 0.05) are displayed as -log(P), with the solid line representing a threshold 
of P<0.05.     
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Supplementary Figure 17: Expanded view of the FAM167A-BLK region. 
 

 
 
Supplementary Figure 17: Expanded view of the FAM167A-BLK region. The  
-log10(P) of each observed (circle) or imputed (triangle) variant is plotted 
according to base pair position for Dataset 1 (a) and Dataset 2 (b). The blue 
scale illustrates the pairwise linkage disequilibrium with the top variant 
(diamonds). 
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Supplementary Figure 18: Results of logistic regression analysis after 
adjusting for top effects, linkage disequilibrium, and haplotypes present in 
the FAM167A-BLK region. 
 

 
 
Supplementary Figure 18: Results of logistic regression analysis after adjusting 
for top effects, linkage disequilibrium, and haplotypes present in the FAM167A-
BLK region. Logistic regression analysis was performed using Dataset 2 after 
imputation. Variants were chosen for adjustment in each logistic regression 
model based on their statistical significance within the meta-analysis. The most 
significant Sjögren’s syndrome-associated SNP in the meta-analysis (and 
Dataset 2) was rs2736345 (a); however, this SNP was not significant in Dataset 
1. Rs2729935 was the second top SNP in meta-analysis, and was significant in 
both Dataset 1 and Dataset 2. Logistic regression adjusting for rs2736345 was 
able to account for all association in the region (b), while adjusting for rs2729935 
indicated residual association present at rs2736345 (Presidual=1.75!10-3) (c). The 
pairwise D’ (d) and r2 (e) for the top variants are illustrated, and the haplotypes 
with haplotype frequency >1% are displayed (f).   
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Supplementary Figure 19: Genomic features from data tracks in the UCSC 
Genome Browser in the region around FAM167A-BLK. 
 
 
 
 
 
NOTE: Figure presented on next page. 
 
 
 
 
Supplementary Figure 19: This figure presents genomic features found within 
various data tracks obtained from the UCSC Genome Browser for the region of 
Chr8 11.25-11.46 Mb (hg19), which encompasses the genes BLK and FAM167A.  
Variants presented surpassed suggestive association (P<5!10-5) threshold. 
Meta-analysis association results are presented as a Manhattan plot, where  
-log(Pmeta) is presented in the y-axis and suggestive and genome-wide 
significance (P<5!10-8) thresholds are represented as a solid line and a dashed 
line, respectively. Genomic boundaries were selected to encompass not only 
significant associations, but also the diminishing association signals on either 
side of the strongest associations. Statistically significant results for eQTL (FDR 
adjusted P value < 0.05) are displayed as -log(P), with the solid line representing 
a threshold of P<0.05.     
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Supplementary Figure 20: Expanded view of the DDX6-CXCR5 region. 
 

 
 
Supplementary Figure 20: Expanded view of the DDX6-CXCR5 region. The  
-log10(P) of each observed (circle) or imputed (triangle) variant is plotted 
according to base pair position for Dataset 1 (a) and Dataset 2 (b). The blue 
scale illustrates the pairwise linkage disequilibrium with the top variant 
(diamonds). 
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Supplementary Figure 21: Results of logistic regression analysis after 
adjusting for top effects, linkage disequilibrium, and haplotypes present in 
the CXCR5 region. 
 

 
 
Supplementary Figure 21: Results of logistic regression analysis after adjusting 
for top effects, linkage disequilibrium, and haplotypes present in the DDX6-
CXCR5 region.  Logistic regression analysis was performed using Dataset 2 after 
imputation. Variants were chosen for adjustment in each logistic regression 
model based on their statistical significance within the meta-analysis. The most 
significant Sjögren’s syndrome-associated SNP in the Dataset 2 was rs11217033 
at 5’ to DDX6, but the top SNP in meta-analysis was rs7119038 at the promoter 
region of CXCR5 (a). Logistic regression adjusting for rs7119038 was able to 
account for all association in the region (b), while adjusting for rs11217033 
indicated residual association tagged by rs10892272 (Presidual=2.56!10-5) (c). The 
pairwise D’ (d) and r2 (e) for the top variants are illustrated, and the haplotypes 
with haplotype frequency >1% are displayed (f).   
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Supplementary Figure 22: Genomic features from data tracks in the UCSC 
Genome Browser in the region around CXCR5. 
 
 
 
 
 
NOTE: Figure presented on next page. 
 
 
 
 
Supplementary Figure 22: This figure presents genomic features found within 
various data tracks obtained from the UCSC Genome Browser for the region of 
Chr11 from 118.58-118.78 Mb (hg19), in which the genes CXCR5 and DDX6 are 
found. Variants presented surpassed suggestive association (P<5!10-5) 
threshold. Meta-analysis association results are presented as a Manhattan plot, 
where -log(Pmeta) is presented in the y-axis and suggestive and genome-wide 
significance (P<5!10-8) thresholds are represented as a solid line and a dashed 
line, respectively. Genomic boundaries were selected to encompass not only 
significant associations, but also the diminishing association signals on either 
side of the strongest associations. No eQTL data is available for DDX6 due to the 
transcript probe failing quality controls, while no significant eQTL results were 
identified for CXCR5.   
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Supplementary Figure 23: Expanded view of the TNIP1 region. 
 

 
 
Supplementary Figure 23: Expanded view of the TNIP1 region. The  
-log10(P) of each observed (circle) or imputed (triangle) variant is plotted 
according to base pair position for Dataset 1 (a) and Dataset 2 (b). The blue 
scale illustrates the pairwise linkage disequilibrium with the top variant 
(diamonds). 
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Supplementary Figure 24: Results of logistic regression analysis after 
adjusting for top effects, linkage disequilibrium, and haplotypes present in 
the TNIP1 region. 
 

 
 
Supplementary Figure 24: Results of logistic regression analysis after adjusting 
for top effects, linkage disequilibrium, and haplotypes present in the TNIP1 
region. Logistic regression analysis was performed using Dataset 2 after 
imputation. Variants were chosen for adjustment in each logistic regression 
model based on their statistical significance within the meta-analysis. The most 
significant Sjögren’s syndrome-associated SNP in the meta-analysis (and 
Dataset 2) was rs6579837 (a). Adjusting for rs6579837 accounted for all the 
association in the region with the peak residual association at rs1862364 
(Presidual=1.83!10-3), which was not associated with Sjögren’s syndrome in the 
single marker analysis (b). The pairwise D’ (c) and r2 (d) for the top variants are 
illustrated, and the haplotypes with haplotype frequency >1% are displayed (e).   
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Supplementary Figure 25: Genomic features from data tracks in the UCSC 
Genome Browser in the region around TNIP1. 

 
 
 
 
 
NOTE: Figure presented on next page. 
 
 
 
 
Supplementary Figure 25: This figure presents genomic features found within 
various data tracks obtained from the UCSC Genome Browser for the region of 
Chr5 150.427-150.465 Mb (hg19), which encompasses the gene TNIP1. Variants 
presented surpassed suggestive association (P<5!10-5) threshold. Meta-analysis 
association results are presented as a Manhattan plot, where -log(Pmeta) is 
presented in the y-axis and suggestive and genome-wide significance (P<5!10-8) 
thresholds are represented as a solid line and a dashed line, respectively. 
Genomic boundaries were selected to encompass not only significant 
associations, but also the diminishing association signals on either side of the 
strongest associations. Statistically significant results for eQTL (FDR adjusted P 
value < 0.05) are displayed as -log(P), with the solid line representing a threshold 
of P<0.05.      
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Supplementary Figure 26: Indirect protein-protein interaction network 
created in DAPPLE using non-HLA variants achieving genome-wide 
significance. 

 
 
Supplementary Figure 26: This figure presents the indirect protein-protein 
interaction (PPI) network generated with DAPPLE and using only those input 
variants outside the HLA that achieved genome-wide significance (P<5!10-8). 
The color of the gene indicates the significance of participation in this PPI 
network. None of the indirect connections shown are more likely than expected 
by chance.  
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Supplementary Figure 27: Direct protein-protein interaction network 
created in DAPPLE using non-HLA variants demonstrating genome-wide or 
suggestive association. 
 

 
 
Supplementary Figure 27: This figure presents the direct protein-protein 
interaction (PPI) network created with DAPPLE and using as input variants 
outside the HLA that achieved suggestive association (P<5!10-5) in addition to 
those that achieved genome-wide significance (P<5!10-8). The color of the gene 
indicates the significance of participation in this PPI network. Here, we observed 
a direct PPI network consisting of 9 proteins with 6 direct interactions (P=0.0007) 
and mean associated protein direct connectivity of 1.33 (expected=0.63, 
P=0.048). 
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Supplementary Figure 28: Indirect protein-protein interaction network 
created in DAPPLE using non-HLA variants demonstrating genome-wide or 
suggestive association. 
 

 
 
Supplementary Figure 28: This figure presents the indirect protein-protein 
interaction (PPI) network created with DAPPLE and using as input variants 
outside the HLA that achieved suggestive association (P<5!10-5) in addition to 
those that achieved genome-wide significance (P<5!10-8). The color of the gene 
indicates the significance of participation in this PPI network. This indirect 
network has a mean associated protein indirect connectivity trending toward 
significance (P=0.082) 
  

ATXN1

UBE2E3

ATXN2
5

CBL

BLK

IL2RA
3

CHD3

SATB1

SERBP1

7
FCGR2A

DDX6
CNOT4

13

DOCK1
15

FYN

PTK2

11

FCGR2B

IGKV2−28

MAPK1

PTPN6

HSP90AB1

ABHD6

IKBKE

IRF5

IL12A
IL12BIL2RB

JUN

IL12RB1

STAT4

IL12RB2
IL13

9

IRF8

SMURF2TNIP1

NFKB1

PIK3CA

RASGRP3

PRKCD

RBFOX1RBM17

SAT1

SFRS1

U2AF2
TP53TG1

EP300

SIN3A

TNPO3

TMCO4

TPD52L2

TRAF6

UBE2I

CPEB4

VCAM1

2e−04
8e−04
0.002
0.008
0.02
0.08
0.2
0.4
1



 40 

Supplementary Figure 29: Forest plot of odds ratios for significantly 
associated loci within the HLA in Sjögren’s syndrome and various 
autoimmune disorders. 
 

 
 
Supplementary Figure 29: Forest plot of odds ratios (ORs) with the 95% 
confidence intervals for variants within the region of the HLA in various 
autoimmune disorders. OR data for Sjögren’s syndrome -associated variants 
were obtained from this study, while ORs for other phenotypes were obtained 
through the catalog of GWAS-publications from the National Human Genome 
Research Institute (www.genome.gov/GWAStudies). Odds ratios for Sjögren’s 
syndrome-associated variants identified in this study are bolded.  Detailed 
information regarding the ORs presented in this figure can be found in 
Supplementary Table 15. Abbreviations used in this figure: Sjögren’s syndrome 
(SS); multiple sclerosis (MS); celiac disease (CelD); psoriasis (Psor); primary 
biliary cirrhosis (PBC); rheumatoid arthritis (RA); systemic lupus erythematosus 
(SLE); systemic sclerosis (SSc); type 1 diabetes (T1D). 
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Supplementary Figure 30: Forest plot of odds ratios for significantly 
associated loci outside of the HLA in Sjögren’s syndrome and various 
autoimmune disorders. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Supplementary Figure 30: Forest plot of odds ratios (ORs) with the 95% 
confidence intervals for significantly associated loci outside the HLA in Sjögren’s 
syndrome and various autoimmune disorders. For loci surpassing GWS, the 
peak effect at each locus was identified, strongly correlated variants (r2>0.8) 
were determined, and literature mining was used to determine whether or not the 
peak variants or their correlated variants had been previously described in other 
autoimmune diseases. Odds ratios for Sjögren’s syndrome-associated variants 
identified in this study are bolded.  Detailed information regarding the variants, 
including the ORs and p-values, used in this figure can be found in 
Supplementary Table 14. Abbreviations used in this figure: Sjögren’s syndrome 
(SS); celiac disease (CelD); primary biliary cirrhosis (PBC); rheumatoid arthritis 
(RA); ulcerative colitis (UC); systemic lupus erythematosus (SLE); systemic 
sclerosis (SSc). 
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Supplementary Figure 31: Plots of PC2 vs. PC1 from the principle 
component analyses (PCA) for Dataset 1 and Dataset 2. 
 

 
 
Supplementary Figure 31: Plots of PC2 vs. PC1 from the principle component 
analyses (PCA) for Dataset 1 and Dataset 2. PCA was performed using the 
HapMap populations along with the Dataset 1 (a) and the Dataset 2(b) samples. 
Zoomed figures with subjects used in the final analyses in Dataset 1 (c) and 
Dataset 2 (d) after QC are shown. 
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Supplementary Table 1: Sjögren’s syndrome loci previously implicated in 
candidate gene studies and established in the current study. 
 
 

 

Chromosome Locus of Interest Phenotype Studied No. of Cases No. of Controls P-value Odds Ratio Publication Referenced

SS 120 1112 0.01 1.47 Korman et al. Genes Immun 2008;9(3):267.
SS 368 711 0.0014 1.41 Nordmark et al. Genes Immun 2009;10:68.
SS 540 532 0.0007 1.4 Nordmark et al. Genes Immun 2011;12:100.
anti-Ro or anti-La in SS 391 532 0.00069 1.44 Nordmark et al. Genes Immun 2011;12:100.

SS 210 154 0.01 1.93 Miceli-Richard et al. Arthritis Rheum 
2007;56(12):3989.

SS 368 711 0.000024 1.49 Nordmark et al. Genes Immun 2009;10:68.
SS 368 711 0.00032 1.57 Nordmark et al. Genes Immun 2009;10:68.
SS 540 532 0.0000055 1.7 Nordmark et al. Genes Immun 2011;12:100.
anti-Ro or anti-La in SS 391 532 0.0000017 1.81 Nordmark et al. Genes Immun 2011;12:100.
SS 540 532 0.00047 1.37 Nordmark et al. Genes Immun 2011;12:100.
anti-Ro or anti-La in SS 391 532 0.00082 1.4 Nordmark et al. Genes Immun 2011;12:100.
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Supplementary Table 2: Summary of study samples contributed by each site. 
 

 
a. Each case was genetically matched to 5 controls 
b. Remaining controls typed on Omni1 arrays were used in the replication phase 
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Supplementary Table 3. Association analysis in HLA

#$$%$%&

'()*+*',- .(&% ./-01/$ 23*4567*.89 ! 23*4567*.89 ! !" #$ 23*4567*.89 !

:%&0*/;*
<%0%1/=%-%,0> ?%0(*(-($>&,&

@AB CB
?#D 2E&%1F%G*/1*

8'HI0%G*,-*
J(0(&%0K+L

J(0(&%0*K J(0(&%0*L

1&KK6"!6""K MLN6LO!! #+P QRL! QRKQ 8*+*8 MRKL*4LR6QSMRO59 ORMNTSL! MRKM*4LRN6SMR6N9 ORQ!TS"" QR5N Q MRKM*4LR"OSMR""9 ORONTSOO
1&NK5"66 MLN6LMMM .+: QRL! QRKQ 8*+*8 MRKQ*4LR!OSMRON9 LRM"TSLM MRKM*4LRN6SMR6N9 5RL6TS"" QR5! Q MRKL*4LR"NSMR"69 LR5OTSON
1&KK656K!OQ MLN!NN5Q P+: QRL! QRKQ 8*+*8 MRKQ*4LR!5SMROO9 KRN!TSLM MRKL*4LRN!SMR6"9 LRL5TS"6 QR5" Q MRKL*4LR"NSMR"69 6RLNTSON
1&"N"OL"KM MKOL"NQ6 P+# QRL5 QRKM 8*+*8 LROM*4LRL5SMR!59 !ROLTSLL LRON*4LR6!SMRLM9 KRQMTS"" QR5K Q LRO6*4LR!NSMRMQ9 ORNQTSON
1&KK6QN66 MLQMO66Q .+: QRMK QRK6 2*+*2 LRNM*4LRLLSMRM69 KRMKTSLK LRNM*4LR!!SMRQ"9 !R6OTS"N KRQQ Q LRNM*4LRMNSMRK!9 KRK5TSO"
1&K!66"QQ!M MKONO!56 P+# QR!O QRL5 8*+*8 LR"N*4LRL!SMRK59 !RO5TSLO LRML*4LRKQSLR6N9 MRL"TS"Q QRKO !" LR!L*4LRK!SLRNM9 LRK5TSO"
1&KK!L!QO5! ML!KONKQ #+. QR6! QRM! 8*+*8 LROL*4LRMNSMRM69 NRKLTSML LRKO*4KR5OSLR!Q9 OR"LTS6N QRQK O! LRM!*4LRQOSLR"!9 LRM!TSO"
1&KK!KLKLKL ML!KOQKO :+. QR6! QRM! 8*+*8 LROL*4LRMNSMRM69 NR6"TSML LRKO*4KR5OSLR!Q9 5RK6TS6N QRQK O! LRM!*4LRQOSLR"!9 LR65TSO"
U<1"VML!KOM66V8 ML!KOM66 #.+# QR6! QRM! 8*+*8 LROL*4LRMNSMRM69 NRM5TSML LRKO*4KR5OSLR!Q9 5ROOTS6N QRQK O! LRM6*4LRQOSLR"!9 LRNLTSO"
1&OO"!LL MQO"!LN5 .+: QRL" QRKL 8*+*2 MRQN*4LR!NSMROL9 !RMLTSL! LRO"*4LR6MSMRLM9 6ROOTS"! QR6N Q LR5K*4LR6KSMRMO9 MRQMTSO"
1&KK656QNK! ML!L!6"O P+# QR6! QRM! 8*+*8 LROL*4LRMNSMRM69 "RO6TSML LRKO*4KR5OSLR!Q9 KRNLTS6" QRQK O! LRM!*4LRQOSLR"!9 !RMNTSO"
1&L6M6M!Q MQOMO!5N :+. QRL" QRKL 8*+*2 MRQO*4LR!OSMROL9 MRNMTSL! LRO!*4LR6LSMRLK9 KRM!TS"M QR6M Q LR5K*4LR6QSMRMN9 6RO6TSO"
1&KL"!MQO MQON55ON .+: QRL" QRKL 8*+*2 MRQN*4LR!NSMROK9 !RN"TSL! LRO6*4LR6LSMRLL9 KR!NTS"M QR6" Q LR5K*4LR6KSMRMN9 ORL!TSO"
1&OO"!LQ MQON5"M" .+: QRL" QRKL 8*+*2 MRQO*4LR!OSMROM9 LROOTSL! LRO!*4LR6LSMRLK9 LR""TS"M QR6L Q LR5K*4LR6KSMRMO9 ORO5TSO"
1&KK!O!"O5O ML65KK!K P+# QRLN QR!O 8*+*8 QRM6*4QRL5SQR!L9 KRO!TSLO QR!M*4QRM5SQR!O9 MRK5TS65 QRQ6 NM QR!Q*4QRM"SQR!"9 OR5"TSO"
1&KK"M"!"QO MQOM!MMK #+P QRL" QRKL 8*+*8 MRQ5*4LR!5SMRO69 MR"QTSL! LRO6*4LR6LSMRLK9 LRK5TS"M QR6K Q LR5K*4LR6KSMRMO9 5RKOTSO"
U<1"VML!KOM6!V8 ML!KOM6! ##.+# QR66 QRM! 8*+*8 LRO6*4LR!QSMR!Q9 6R!OTSML LRKO*4KR5OSLR!Q9 !RLMTS6" QRQK O" LRM6*4LRQ5SLR"69 5R"LTSO"
1&L6M6MML MQOKML!5 .+: QRL" QRKL 8*+*2 MRQO*4LR!OSMROM9 MRKNTSL! LRO6*4LR6LSMRLL9 LRN!TS"M QR6M Q LR5K*4LR6KSMRMO9 KRQLTSO6
1&5LNK"LQ ML65KNNN P+: QRLN QR!O 8*+*8 QRM6*4QRL5SQR!L9 KR!LTSLO QR!M*4QRM5SQR!O9 !RNOTS65 QRQ6 N! QR!Q*4QRM"SQR!"9 KRQ6TSO6
1&KK!"MK"6N ML65Q5K" #+P QRLN QR!O 8*+*8 QRM6*4QRL5SQR!L9 LRQ!TSLO QR!M*4QRM5SQR!O9 !RLMTS65 QRQ6 NM QR!K*4QRM"SQR!"9 KRMKTSO6
1&5LNK6OO ML65Q56M :+. QRLN QR!O 8*+*2 QRM6*4QRL5SQR!L9 KR5MTSLO QR!M*4QRM5SQR!O9 !R"LTS65 QRQ6 NM QR!K*4QRM"SQR!"9 KRMNTSO6
U<1"VML65L5QLV8 ML65L5QL #+#P QRL" QR!N 8*+*8 QRM6*4QRL5SQR!L9 "R!QTSLO QR!L*4QRMOSQR!N9 KR5LTS65 QRKQ "! QR!Q*4QRM6SQR!69 KR"MTSO6
1&KK!M5LQOO MLMN!656 #+P QRMK QRK6 8*+*8 LRNK*4LRLLSMRML9 MR5!TSLL LR"O*4LRM5SMRQQ9 MROQTS"6 QR5L Q LR"5*4LRM!SMRQ59 LRKMTSO6
1&KL"!M!K MQOQL!"6 :+. QRL" QRKL 8*+*2 MRQM*4LR!!SMRNN9 KRN6TSLM LRO!*4LR6KSMRLK9 KRNOTS"M QR"K Q LRO5*4LR!5SMRM"9 MRN5TSO6
1&K!L"LN5LL MQOMKK56 P+# QRL" QRKL 8*+*8 MRQO*4LR!NSMROL9 !RM!TSL! LROM*4LR6QSMRK59 KRQQTS"L QR6K Q LRO5*4LR!5SMRM"9 !R55TSO6
U<1"VMQOL"5!6VJ MQOL"5!6 P#+P QRL" QRKL 8*+*8 MRQ!*4LR!6SMRN59 KRNKTSLM LRO!*4LR6LSMRLK9 LRN6TS"M QR65 Q LR5Q*4LR6QSMRM"9 6R"MTSO6
1&KMN5N6"M6 MQONLNOM .+: QRL" QRKL 8*+*8 MRQ"*4LR!"SMROQ9 NRMNTSL! LROM*4LR6QSMRLQ9 KRK!TS"L QR6! Q LRO5*4LR!5SMRM"9 5RN6TSO6
1&MKMQMQM MLLQ6O"N #+P QRMQ QRK6 8*+*2 LR"M*4LRK6SMRLM9 KRM5TSLQ LRN6*4LR!6SMRQ59 !RLQTS"" QRNK Q LRNL*4LRM"SMRKM9 KRL5TSO!
1&LLKM6O! ML!KML65 P+# QR"K QR!K 8*+*8 LRN!*4LRMQSMRLN9 !R!KTSL5 LRK5*4KR55SLR!L9 KR"NTS6N QRQM N5 LRM!*4LRQNSLR"M9 KRM6TSO!
1&K!5QKK!66 MLM5QMML .+: QRMK QRK6 8*+*8 LROO*4LRM!SMR669 KRM!TSLM LRNQ*4LR!QSMRQ!9 KRK6TS"L QR65 Q LRN6*4LRM5SMRKN9 KRN5TSO!
1&KK6MNN"KM MQOL655! .+: QRL" QRKL 8*+*8 MRQM*4LR!!SMRNO9 LRO!TSLM LROM*4LR6KSMRLQ9 "RMMTS"M QR65 Q LRO5*4LR!5SMRM69 LRK"TSO!
U<1"VMLKNKKM!V8 MLKNKKM! :+:# QRMQ QRK6 8*+*8 LRN!*4LRL!SMRM"9 NR!5TSLM LR"5*4LR!QSMRQL9 LR!6TS"M QRON Q LRNK*4LRM6SMRKK9 LRM"TSO!
1&K!!NL"5!6 MLLQKLN5 P+. QRMQ QRK! 8*+*8 LRNK*4LRLKSMRMM9 5RL"TSLL LRNL*4LR!LSMRQ69 LRLNTS"! QR55 Q LRNL*4LRM"SMRKM9 MRL"TSO!
1&K!66!N5K! MLLQ"L!M .+: QRMK QRK6 8*+*8 LR"Q*4LRKLSMRKO9 KROKTSLQ LRN!*4LR!!SMRQO9 OR"5TS"" QR"6 Q LRNQ*4LRM6SMRKK9 MR6OTSO!
1&LQNKLNO MLK"6!!! #+P QRMQ QRK6 8*+*2 LRN!*4LRL!SMRM"9 NR!5TSLM LRNQ*4LR!QSMRQM9 MR5MTS"M QROO Q LRNK*4LRM"SMRKL9 MRN"TSO!
1&K!K66O"Q6 MQO6K5O5 P+# QRL" QRKL 8*+*8 MRQ!*4LR!!SMRNO9 KRNOTSLM LROM*4LR6KSMRLQ9 KRONTS"L QR6O Q LRO5*4LR!5SMRM69 MR5!TSO!
1&KK!"ML"ML ML!K66LL :+. QR"L QR!K 8*+*8 LROK*4LRM6SMRM69 MR!QTSMQ LRKN*4KR5NSLRMO9 6RM"TS6" QRQK O! LRMM*4LRQNSLR"M9 !RO6TSO!
1&5L"OOML ML!LNNO5 .+: QR"K QR!K 8*+*2 LRN5*4LRM!SMRMM9 LR65TSMQ LRK"*4KR5"SLRMN9 NRM5TS6" QRQK O! LRML*4LRQ"SLR"K9 6RMOTSO!
1&KK"NKM5KQ ML"N!NQQ #+P QR"! QR!M 8*+*8 LR6Q*4LRKQSLR5O9 KR!NTSL! LRLN*4LRQ"SLR6Q9 !RK"TS"K QRM! Q LRMM*4LRQNSLR"M9 "RNOTSO!
1&KK"NM5MLQ ML!KMOMQ .+P QR"K QR!Q 8*+*8 LRN6*4LRMKSMRL59 LRKQTSL5 LRKN*4KR5NSLRMO9 KRNNTS6" QRQL OL LRML*4LRQ"SLR"K9 ORQ6TSO!
1&KK6!5""K" ML"N!"!5 P+# QR"! QR!M 8*+*8 LR6Q*4LRKQSLR559 KRM5TSL! LRLN*4LRQ"SLR6Q9 6RLMTS"K QRMM Q LRMM*4LRQNSLR"M9 ORQNTSO!
1&LLLNKM5 ML!KM!65 #+P QR"K QR!Q 8*+*2 LRN!*4LRMQSMRLN9 !R!KTSL5 LRKN*4KR5NSLRM59 KRKMTS6" QRQL OK LRML*4LRQ"SLR"K9 5R5LTSO!
1&KK!"QONOK ML"NOK55 #+P QR"! QR!M 2*+*8 LR!5*4LRQ5SLR5N9 LRNQTSL! LRLO*4LRQ"SLR6K9 MRMMTS"K QRMO Q LRM!*4LRQNSLR"M9 KRQQTSOM
1&KK6QQLK6Q ML"N!6NM .+: QR"! QR!M 8*+*8 LR6K*4LRKQSLR559 KRMKTSL! LRL"*4LRQ6SLR6Q9 OR!LTS"K QRML Q LRMM*4LRQNSLR"M9 KRLLTSOM
1&LLKM6O" ML!KMQ5! P+# QR"K QR!Q 8*+*2 LRN!*4LRMQSMRLN9 !R!KTSL5 LRKN*4KR5NSLRMO9 KR!6TS6" QRQL OK LRML*4LRQ"SLR"K9 KRMQTSOM
1&KKML!K6MQ ML!KL!OQ #+P QR"K QR!Q 8*+*8 LRN!*4LRL5SMRLN9 !RMMTSL5 LRKN*4KR5NSLRMO9 KR6KTS6" QRQL OK LRMK*4LRQ"SLR"Q9 KRMMTSOM
1&5LN66L! ML"N6KQ5 .+: QR"! QR!M 8*+*8 LR6Q*4LRKQSLR5O9 KR!5TSL! LRL"*4LRQ6SLR6Q9 OR5NTS"K QRMM Q LRMM*4LRQNSLR"L9 KR!OTSOM
1&KK6K"OMNK ML"N6OL5 P+# QR"! QR!M 8*+*8 LR6K*4LRKQSLR559 KRM!TSL! LRL"*4LRQ6SLR!59 KRQMTS"Q QRML Q LRMM*4LRQNSLR"M9 KR6MTSOM
1&KK6"NQLN6 ML"N6NO5 #+P QR"! QR!M 8*+*8 LR!5*4LRQ5SLR5N9 LR6QTSL! LRLN*4LRQ"SLR6K9 6RNMTS"K QRMN Q LRMM*4LRQNSLR"M9 KR6OTSOM
1&LLKM6O6 ML!KMK6Q #+P QR"K QR!Q 8*+*2 LRN!*4LRMQSMRLN9 !R!KTSL5 LRKN*4KR5NSLRM59 LRQMTS6" QRQL OK LRML*4LRQ"SLR"K9 KROMTSOM
1&!5M6M6! ML!KLM5O :+. QR"K QR!Q 8*+*8 LRN"*4LRMKSMRL59 !R!NTSL5 LRK"*4KR5NSLRMO9 LRL"TS6" QRQL OL LRML*4LRQ"SLR"K9 LRKLTSOM
1&KK65L!L55 ML"N!6"! :+# QR"! QR!M 8*+*8 LR!5*4LRQ5SLR5N9 LRONTSL! LRLN*4LRQ"SLR6Q9 ORKNTS"K QRM6 Q LRMM*4LRQNSLR"L9 LR65TSOM
1&KK6NM!M!N ML!KO6N5 .+# QR"L QR!L 8*+*8 LRNN*4LRMLSMRMK9 KRQNTSL5 LRK"*4KR5"SLRMN9 5ROMTS6" QRQK OM LRMK*4LRQ"SLR"K9 LR"6TSOM
1&KK!K!K6!6 ML"N!6"" #+: QR"! QR!M 8*+*8 LR!5*4LRQ5SLR5N9 LR5KTSL! LRLN*4LRQ"SLR6Q9 OR5"TS"K QRM6 Q LRMM*4LRQNSLR"L9 LRO5TSOM
1&KK"!6MK5L ML"N"QKN .+: QR"! QR!M 8*+*8 LR6K*4LRKQSLR559 KRM!TSL! LRL"*4LRQ6SLR!59 LR!"TS"Q QRMK L LRMM*4LRQ"SLR"L9 MR"LTSOM
1&KK"N"MKLN ML"N"KM5 #+: QR"! QR!M 8*+*8 LR!5*4LRQ5SLR5N9 LROMTSL! LRLN*4LRQ"SLR6Q9 KRL5TS"Q QRM" Q LRMM*4LRQNSLR"M9 !RQLTSOM
1&KK6LK6LQ" MQO5!5"6 :+# QRL" QRKL 8*+*8 MRQ6*4LR!6SMRN59 KR!NTSLM LROQ*4LR!OSMRK"9 LR!LTS"K QR6Q Q LRON*4LR!NSMRMM9 !RQ!TSOM
1&6O6!N5KK ML!KK"!" P+: QR"K QR!Q 8*+*2 LRN!*4LRMQSMRLN9 !R!KTSL5 LRK"*4KR5"SLRMO9 6R"KTS6" QRQL OK LRMK*4LRQ6SLR"Q9 6RKOTSOM
1&NK56 ML!KL6M5 P+# QR"K QR!Q 8*+*2 LRN!*4LRMQSMRLN9 !R!KTSL5 LRK"*4KR5"SLRMO9 "RQKTS6" QRQL OK LRMK*4LRQ6SLR"Q9 6R6QTSOM
1&KMOQL5N"" ML!LQLMO .+: QR"L QR!L 8*+*8 LRNN*4LRMLSMRMQ9 KRQOTSL5 LRKN*4KR5NSLRM59 MRL6TS66 QRQL OL LRML*4LRQ"SLR"L9 ORLLTSOM
1&KK!"!K5KL ML!L!"NN :+# QR"L QR!L 8*+*8 LRNN*4LRMLSMRMQ9 KRL!TSL5 LRK6*4KR5"SLRMN9 LRN6TS66 QRQK O! LRMK*4LRQ6SLR"Q9 OR65TSOM
1&K!K!!5NQ5 ML!L"!6O P+: QR"L QR!K 8*+*8 LRN!*4LRMQSMRLN9 MR!OTSL5 LRK6*4KR5"SLRMN9 LR5LTS66 QRQL OL LRMK*4LRQ6SLR"Q9 LRMOTSOL
1&KK"QNOK"5 ML!L6KM6 :+. QR"L QR!L 8*+*8 LRNN*4LRMLSMRMQ9 LRQLTSL5 LRK"*4KR5"SLRMO9 6R5OTS66 QRQL OM LRMK*4LRQ6SLR"K9 LR5"TSOL
1&!K5NOO MK5LON55 .+: QR!5 QRMQ 8*+*2 LR"L*4LRLQSMRKL9 LR""TSLN LRLQ*4LRQQSLR!M9 KR!KTS6" QRQ5 "" LRMK*4LRQ6SLR"K9 6R6NTSOL
1&!MNKN5 MK5L5QK! .+# QR!5 QRMQ 8*+*8 LR"!*4LRLLSMRK!9 KR!LTSLN LRLQ*4KR55SLR!L9 MRKMTS6" QRQN "5 LRMK*4LRQ6SLR"K9 NRQLTSOL
1&KK!KMNNKN ML!LQNK6 .+: QR"L QR!L 8*+*8 LRN"*4LRMKSMRL59 LR5LTSL5 LRK"*4KR5"SLRMO9 KRLKTS6! QRQL OL LRML*4LRQ6SLR"K9 OR"OTSOL
U<1"VMLLQ"MN!V8 MLLQ"MN! :+:# QRMQ QRK6 8*+*8 LR65*4LRKLSMRKN9 KROKTSLQ LRNQ*4LR!QSMRQM9 MR!LTS"M QRN! Q LR"N*4LRMLSMRQN9 KRKNTSOK
1&"5M"LQ! MLLKNQ5L .+: QR66 QRM6 8*+*2 LRLO*4KR5MSLR"59 MR5LTSLL LRLM*4LRQMSLR!69 !RM!TS"K QROM Q LRL!*4LRQQSLR6L9 LRKLTSOK
1&KK6!K!!OO ML!LKML5 P+: QR"M QR!M 8*+*8 LRNN*4LRMLSMRMQ9 KR6QTSL5 LRK"*4KR5"SLRMO9 5RQ5TS6! QRQL OM LRML*4LRQ"SLR"L9 MRLQTSOK
1&!!Q!6! MK5LNM!L P+# QR!5 QRMQ 8*+*2 LR"M*4LRLKSMRKM9 LRKOTSLN LRK5*4KR5OSLR!K9 LRM"TS66 QRQN "5 LRMQ*4LRQ!SLR"Q9 ORL"TSOK



!"

Supplementary Table 3. Association analysis in HLA
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1&MKMK5M! MN5MKO!! :+. NPLO NPK! 8*+*2 LPOL*4LPL5QMP!O9 KP56RQLL LPSK*4LPMMQLP5M9 KP!6RQ65 NP6M N LPS"*4LPMLQMPNO9 MPL6RQON
1&KKSL6"N5N ML6O6N66 T+# NP6O NPMO 8*+*8 LP6M*4LPKMQMPNK9 KPLSRQL6 LPK"*4KP5"QLPM59 "P6NRQ6S NPKM 6S LPL"*4LPNLQLP6S9 KPKSRQ"5
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1&5L"L!5S MLSNSK!! #+T NP!M NPLS 8*+*8 LPKL*4KP""QLP669 5PM!RQKS LPMK*4LPN5QLP669 6PN!RQSN NP!! N LPL6*4KP55QLP669 LPMNRQ"M
1&KK66K5SN5 ML!6LM55 T+# NPL6 NP!! 8*+*8 NPMS*4NPMNQNP!!9 KPOLRQL! NP!!*4NP!NQNP!59 KP!NRQ6N NPN" "N NP!L*4NPM"QNP!O9 MPMSRQ"M
1&KK6LSN6K6 ML!6LMSK .+: NPL6 NP!! 8*+*8 NPMS*4NPMNQNP!!9 KP5ORQL! NP!!*4NP!NQNP!59 KP66RQ6N NPNO SO NP!L*4NPM"QNP!O9 MP55RQ"M
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1&5L"LS!S MLSNOM5! :+. NP!M NPLS 8*+*8 LPK!*4KP"OQLP6"9 6PK5RQKS LPMN*4LPNOQLP6!9 6PMNRQ65 NP6K N LPL6*4KP55QLP669 KPNORQ"L
1&KN!"55M MLSN6L"K .+: NP!M NPLS 8*+*8 LPKN*4KP"6QLP6L9 LPK6RQK6 LPMK*4LPN5QLP6S9 KPN"RQ65 NPMO N LPL6*4KP55QLP669 KPLORQ"L
1&5LS"5"L MLLK"LML T+# NP6O NPM5 8*+*8 LPL6*4KP5NQLPSS9 !P""RQLK LPKL*4KP5LQLPMM9 MPO!RQ6M NP66 N LPK6*4KP5LQLP!L9 KP5NRQ"L
1&KLS!MSK MN"""!5O #+T NPLS NPKM 8*+*2 LP"K*4LPK5QMPMS9 MP"LRQLN LP6O*4LPL5QLP5K9 !PSORQ6! NPS5 N LPSL*4LPLSQMPNM9 KP5LRQ"L
1&KKS!K"5KM MLSSOMLM #+T NP65 NP!N 8*+*8 LP!"*4LPNOQLP5!9 LPNKRQL! LPN"*4KPOOQLPLO9 KPN5RQ!5 NPNO S" LPKO*4KP5MQLP!69 MPK5RQ"L
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Supplementary Table 3. Association analysis in HLA
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J(0(&%0K+L

J(0(&%0*K J(0(&%0*L

1&KK!MN"ON6 NLOMKLLL :+. MP!N MPLO 8*+*8 LPKN*4KPQQRLP6O9 "PLNSRKO LPL"*4LPMORLP6L9 5P"MSR65 MP6K M LPL!*4KP5"RLP6N9 NP!KSRQL
1&NKNKQ"N NM5NLMO" T+# MPL5 MPK6 8*+*2 LP!Q*4LPMLRNPMN9 KPQMSRK" LP6M*4LPLNRLP"M9 KP6"SR66 MP5! M LP!5*4LPKQRLP"O9 NP5QSRQL
1&NKN6NQO NLN"6!QM #+T MPNN MPK" 8*+*2 LP!Q*4LPMNRLP559 QPQNSRLM LPNO*4LPKLRLPON9 !P5MSR6! MPQM M LPN5*4LPM5RLPQN9 !PL5SRQL
1&KK6Q"LL6" NLOO"NNO .+# MP65 MP!M 8*+*8 LP!O*4LPMORLP5L9 NPLOSRL! LPMQ*4KP""RLPL"9 KPLMSR!5 MPM5 O6 LPKQ*4KP5NRLP!!9 6P6LSRQL
1&KK!5MNL"L NLOO"QKN T+. MP65 MP!M 8*+*8 LP!6*4LPMORLP5K9 NPQOSRL! LPMQ*4KP""RLPL"9 KPM5SR!5 MPKM ON LPKQ*4KP5NRLP!!9 6PONSRQL
1&5LQLONM NLOM"K6M T+# MP!N MPLO 8*+*8 LPK!*4KPQ"RLP6"9 6PQKSRKO LPL5*4LPMQRLP6N9 LPQMSR6" MP66 M LPL6*4KP5"RLP6!9 6PO6SRQL
1&KKOO!Q"5M NLOQKQO6 T+# MP65 MP!M 8*+*8 LP!6*4LPMORLP5K9 NP6MSRL! LPMQ*4KP""RLPL"9 KP!"SR!5 MPKM O! LPKQ*4KP5NRLP!!9 QPL6SRQL
U<1OVNLOM"KO"VJ NLOM"KO" .#:+. MP!N MPLO 8*+*8 LPK!*4KPQ"RLP6"9 OPMLSRKO LPL"*4LPMORLP6L9 NP"KSR6" MP6O M LPL!*4KP5"RLP6!9 "PN5SRQL
1&KK!KQ5NNK NLOOQ56" T+# MP65 MP!M 8*+*8 LP!Q*4LPMQRLP5!9 LPNMSRL! LPMQ*4KP""RLPL"9 LPO"SR!5 MPM" OO LPK"*4KP5NRLP!69 "PQ5SRQL
1&KK!O55O6N NLN5N565 :+. MPNN MPK" 8*+*8 LP6M*4LPMORNPM!9 NPKOSRLM LPN6*4LPKMRLPOL9 LPQKSR6N MP6" M LPN5*4LPM5RLPQN9 5PLMSRQL
1&KK!""L!5Q NLN5KK5L :+. MPNN MPK" 8*+*8 LP6L*4LPM"RNPMQ9 KPKMSRLM LPNN*4LPM5RLPOM9 "PM5SR6N MP!5 M LPN5*4LPM5RLPQL9 5PLNSRQL
1&KK6M!L5QL NLN5!"!6 T+# MPNL MPK" 8*+*8 LP6M*4LPMORNPM!9 NP!MSRLM LPN6*4LPKKRLPOL9 LP6"SR6N MP65 M LPN5*4LPM5RLPQN9 5P!NSRQL
1&LO!QMKL NLOO!!6" .+: MP65 MP!M 8*+*2 LP!Q*4LPM"RLP5!9 KP!NSRL! LPMO*4KP"QRLPLQ9 !PQKSR!5 MPMQ O5 LPKQ*4KP5NRLP!!9 KPMLSRQK
1&LO!QMMN NLOO!""M T+: MP65 MP!M 8*+*8 LP!O*4LPMQRLP5L9 KPO"SRL! LPMO*4KP"QRLPLQ9 !PL!SR!5 MPM" O" LPKQ*4KP5NRLP!!9 KPMOSRQK
1&KK6QO"OKM NLN5!6"6 .+: MPNN MPK" 8*+*8 LP6M*4LPM6RNPMN9 !PNLSRLM LPN6*4LPKMRLPOL9 LPN5SR6N MP65 M LPN5*4LPM5RLPQN9 KPKLSRQK
1&K!!KNMMNL NL!!NKQL .+: MPL6 MP!N 8*+*8 MPN"*4MPNKRMP!O9 KPLKSRLL MP!6*4MP!MRMP6M9 5PLMSR6K MPK! 6N MP!N*4MPN"RMP!59 KPL!SRQK
1&LO!O55" NLOO6NOQ T+: MP65 MP!M 8*+*8 LP!6*4LPMORLP5K9 NPKKSRL! LPMO*4KP"QRLPLQ9 NP5"SR!5 MPM5 OO LPKO*4KP5LRLP!N9 KPQQSRQK
1&KK!L!KOQQ NMQ"KNMK :+. MPL6 MPKL 8*+*8 LPOO*4LPK!RNPNM9 QP"NSRK5 LP65*4LPNMRLP5L9 KP5!SR6! MP"! M LPOK*4LPL6RNPMN9 KP5MSRQK
1&NM5N5"" NK!5L!6N T+# MPNK MPKO 8*+*2 LPO!*4LPKQRNPLK9 LPQ6SRLL LPN6*4LPKMRLPOL9 OP6!SR6K MPNM 6 LP!N*4LPKLRLPQ"9 KP5KSRQK
1&5LO"6N! NLN"NNMQ :+T MPNN MPK" 8*+*2 LP!Q*4LPMNRNPMM9 QPM!SRLM LPN6*4LPKMRLPOL9 LP"MSR6N MPOO M LPN"*4LPM"RLPQL9 LPKQSRQK
1&KLO!N6N NMQ"QQOL .+# MPLO MPKN 8*+*2 LPQK*4LPK5RNPNO9 NP"LSRLM LP6O*4LPLQRLP"59 OPLNSR6N MPO6 M LPOK*4LPL6RNPML9 LP6!SRQK
1&LLKN6"M NLN""6Q! :+. MPNN MPK" 8*+*2 LP!Q*4LPMNRNPMM9 QPM!SRLM LPN6*4LPKKRLPON9 NPQ6SR6N MPO" M LPN5*4LPM5RLPQN9 LP5MSRQK
1&K!NQMMLN5 NLN"O!56 :+. MPNN MPK" 8*+*8 LP!5*4LPM6RNPMN9 NP"NSRLM LPNN*4LPM5RLPOM9 "PKNSR6N MP66 M LPN"*4LPM"RLPQK9 NPNMSRQK
1&L"6OOOO NLOO6L"6 :+T MP65 MP!M 8*+*8 LP!!*4LPM6RLP"59 OP65SRL! LPMO*4KP"QRLPLQ9 !PL6SR!5 MPKM O! LPKO*4KP5LRLP!N9 NP"!SRQK
1&KN"!5"M55 NLN"O6MO :+. MPNN MPK" 8*+*8 LP!5*4LPM6RNPML9 6PLOSRLM LPNN*4LPM5RLPOM9 QPKNSR6N MP6Q M LPNQ*4LPM"RLPQK9 !PMKSRQK
1&NKN6NOO NLN""QM5 :+. MPNN MPK" 8*+*8 LP!Q*4LPMNRNPMM9 QPM!SRLM LPNN*4LPM5RLPOM9 6PL5SR6N MPOL M LPNQ*4LPM"RLPQK9 !PM6SRQK
1&LLNN56O NKM"KLM6 :+. MPNN MPK" 2*+*2 LPLL*4KP"NRLPQM9 !POLSRKO LP!K*4LPKORLPO"9 NPM5SR6Q MP!5 M LPN6*4LPMORLPO59 !PQLSRQK
1&KKON!MO5! NLN"QLQ" :+# MPNN MPK" 8*+*8 LP!O*4LPMNRLP559 5P"5SRLM LPNN*4LPKMRLPOM9 !P!LSR6N MPO! M LPNQ*4LPM"RLPQK9 !P"MSRQK
1&NKNMOLN NK65QQMM .+: MPN! MPK5 8*+*2 LP!M*4KP5"RLP5K9 6P6"SRK5 LPN6*4LPKKRLPOL9 QPMOSR6! MP"O M LPNO*4LPMQRLPQM9 !P"6SRQK
1&KK!KK!OQK NLN"OQMQ :+. MPNN MPK" 8*+*8 LP!Q*4LPMNRNPMM9 QPLNSRLM LPNN*4LPM5RLPOM9 QPQNSR6N MPOK M LPNQ*4LPMQRLPQK9 OPM!SRQK
U<1OVNKOLM!"NVJ NKOLM!"N :.+: MPNN MPK" 8*+*8 LPN5*4KP5QRLP5K9 NPM"SRK" LP!M*4LPK6RLPO"9 KP!MSR6! MP5" M LP!M*4LPKMRLPQ!9 OPLKSRQK
1&KN"NON6QM NLN"OO!N T+# MPNN MPK" 8*+*8 LP!Q*4LPMNRNPMM9 QPLNSRLM LPNN*4LPM5RLPOM9 5P5NSR6N MPOK M LPNQ*4LPMQRLPQM9 QPQNSRQK
1&KKOLQKL5N NLOOKNML T+: MP65 MP!K 8*+*8 LP!Q*4LPM"RLP5!9 KP5QSRL! LPM6*4KP"ORLPLO9 NPNLSR!" MPMQ QM LPKO*4KP5LRLP!!9 KPMKSRQM
1&KKN6M"ONO NL6"N!QQ :+. MPOK MP!L 8*+*8 LP!6*4LPMORLP5L9 "P!QSRL! LPMQ*4KP""RLPL59 KPM!SR!" MPKM ON LPK"*4KP5NRLP!69 KPKLSRQM
1&QO"M!""K NLOKK6LQ #+: MP!N MPLO 8*+*8 LPK6*4KPQ5RLP659 NPLOSRKO LPL6*4LPM!RLP!59 KPN5SR6O MPO" M LPLN*4KP5QRLP6L9 KPNMSRQM
1&LN56KO! NLN"Q"OM .+: MPNL MPK" 8*+*2 LP!"*4LPM!RNPMK9 6PKOSRLM LPN!*4LPKMRLPOL9 LP5"SR6L MPOL M LPN"*4LPM"RLPQL9 KPOLSRQM
1&LQNOK6Q NKOMM"LM #+T MPNN MPK" 8*+*2 LPN6*4KP5!RLP"O9 QP6OSRK" LPN5*4LPK!RLPOO9 KP6MSR6! MP"5 M LPN"*4LPM"RLPQL9 KPQ6SRQM
1&QQ!"!QLN NLOKK6NK :+. MP!N MPLO 8*+*8 LPK6*4KPQ5RLP659 NP!OSRKO LPL6*4LPM!RLP!59 KP5QSR6O MPO" M LPLL*4KP5ORLP6L9 KP5!SRQM
1&NKNMMQM NK65K"M" #+T MPNN MPK" 8*+*2 LPNQ*4KP56RLP""9 !PL5SRK" LPN"*4LPKNRLPO69 !POKSR6! MP5Q M LPN"*4LPM"RLPQL9 LP"KSRQM
1&KM6KNNO NL!KL65L T+# MPNN MPK" 8*+*2 LP!6*4LPMLRLP5Q9 !P5QSRLM LPNK*4LPMQRLP6"9 6P"MSR6L MPOM M LPN6*4LPMORLPO"9 NPMMSRQM
1&KKO!!L"NQ NKONN!5O T+: MPNN MPK" 8*+*8 LPNO*4KP5!RLP"Q9 6PKLSRK" LPN"*4LPKNRLPO69 !PLOSR6! MP56 M LPNQ*4LPM"RLPQK9 NPKQSRQM
1&KKO"NLQMK NLN5MK5O :+. MPNL MPK" 8*+*8 LP!Q*4LPMNRNPMM9 KP6"SRK5 LPNN*4LPM5RLPOM9 KP5NSR6L MPON M LPNQ*4LPMQRLPQK9 NPNNSRQM
U<1OVNKOMO5MKV8 NKOMO5MK .+.###T MPNN MPK" 8*+*8 LPNO*4KP5!RLP"O9 OPKKSRK" LPN"*4LPKNRLPO69 6PLQSR6! MP56 M LPNQ*4LPMQRLPQK9 !PQKSRQM
1&K!QKM6"6L NKOMON5" .+T MPNN MPK" 8*+*8 LPNO*4KP5!RLP"O9 OPKKSRK" LPN"*4LPKNRLPO69 6PLQSR6! MP56 M LPNQ*4LPMQRLPQK9 !PQKSRQM
1&LN56K65 NLN"!MQQ .+: MPNN MPK" 8*+*8 LP!N*4LPMMRLP5O9 NP!6SRK5 LPNN*4LPM5RLPOM9 KP!NSR6L MPQM M LPNO*4LPMORLPO59 6P6MSRQM
1&KKOMNK"L! NKONM5O" T+# MPNN MPK" 8*+*8 LPN6*4KP5NRLP"O9 "P"MSRK" LPN"*4LPKNRLPOO9 !PK6SR6! MP5K M LPNQ*4LPMQRLPQK9 6P6NSRQM
1&KKLL5 NKOMNQQM #+T MPNN MPK" 8*+*2 LPNO*4KP5!RLP"O9 OPKKSRK" LPN"*4LPKNRLPO69 QP5QSR6! MP56 M LPNQ*4LPMQRLPQK9 QPMKSRQM
1&KKONMM6KN NK65Q"Q6 #+T MPNN MPK" 8*+*8 LPNO*4KP5!RLP"O9 OPMLSRK" LPNQ*4LPKLRLPO69 5PMLSR6! MP5O M LPNQ*4LPMQRLPQK9 QP"KSRQM
1&LLN5"MO NL!KKNMQ .+: MPNN MPK" 8*+*2 LP!"*4LPM!RNPMM9 LP6NSRLM LPNM*4LPMQRLP6Q9 NPKLSR6K MP6L M LPN6*4LPMORLPO"9 "PMKSRQM
1&NKKQ6"N NKOK56QO #+T MPNN MPK" 8*+*2 LPN6*4KP5!RLP"O9 OP"KSRK" LPNQ*4LPKNRLPO69 KP66SR6N MP5! M LPNQ*4LPMQRLPQK9 KP6MSRO5
1&O!LM5N NL6"LMQ6 T+# MPN" MPLN 8*+*2 LPK"*4KP"KRLPOL9 KP!"SRKO LPL5*4LPMORLP6!9 OP65SR66 MPO6 M LPLO*4KP55RLP6O9 LPKNSRO5
1&KKOQ6ML"K NL!KL"M5 :+# MPNN MPK" 8*+*8 LP!6*4LPMLRLP5O9 OP65SRLM LPL5*4LPMORLP669 NP"MSR6K MP6O M LPN!*4LPM6RLPOO9 LP6QSRO5
1&KK!O"OL5L NL!KL6OO :+# MPNN MPK" 8*+*8 LP!!*4LPMKRLP569 KPMNSRK5 LPNM*4LPMORLP6O9 LP!LSR6K MPOM M LPNN*4LPM6RLPOO9 LPOMSRO5
1&KK6N!MLNN NL!!Q"QN #+T MPL! MP!L 8*+*8 MPNO*4MPNMRMP!!9 LP"NSRLN MP!6*4MP!KRMP6K9 QP!NSR!" MPMO QN MP!N*4MPNQRMP!59 LP"MSRO5
1&K!NO66K!6 NLN!MKQO .+: MPNQ MPLK 8*+*8 LPLO*4KP"QRLPQN9 LP"KSRKQ LPLO*4LPM!RLP6M9 OPLMSR6! MP55 M LPLO*4KP55RLP6O9 LP"!SRO5
1&NKNMOLO NK65"!"5 #+T MPNN MPK" 8*+*2 LPNO*4KP5!RLP"O9 OPKKSRK" LPNQ*4LPKLRLPO!9 NP65SR6N MP5Q M LPNO*4LPMQRLPQM9 NPMNSRO5
1&L"6OQLN NLOOQQOL T+# MP65 MP!M 8*+*8 LPN"*4LPMMRLP"!9 KPNKSRLL LPM!*4KP"ORLPL69 LPL5SR!" MPKN 6Q LPKN*4KP5MRLP!M9 NP65SRO5
U<1OVNLN"LNONVJ NLN"LNON #T+# MPNL MPK" 8*+*8 LP!6*4LPMKRLP5Q9 LP"!SRK5 LPNK*4LPMQRLP6Q9 KPO6SR6K MPOK M LPN6*4LPM6RLPO"9 !P55SRO5
1&NKN6N5N NL!M""!L #+T MPNN MPK" 8*+*2 LP!!*4LPMKRLP569 KPLLSRK5 LPNL*4LPM"RLP6"9 !POKSR6K MPO6 M LPN6*4LPMORLPO"9 6P"MSRO5
1&K!NQ""6OQ NL!!Q5MM :+. MPL! MP!L 8*+*8 MPNO*4MPNMRMP!!9 LP"NSRLN MP!O*4MP!KRMP6K9 KP5NSR!Q MPM6 QN MP!N*4MPNQRMP!59 QPN6SRO5
1&L6L!MQ! NKL!!MLK #+T MP!" MPNK 8*+*2 LPLL*4KP""RLPON9 KP56SRLM LPKK*4KP5KRLPNN9 !P6OSR6M MPOM M LPK!*4KP5MRLP!K9 "P"5SRO5
1&KLO!N6M NMQ5O6!6 :+. MPLO MPKN 8*+*2 LP6M*4LPMNRNPM"9 QP6MSRK" LP6N*4LPL6RLP"69 KPMQSR6L MP5K M LP6L*4LPK"RLP5K9 KPM"SRO"
1&K!L6LM6Q" NK"OK"K6 #+T MP6M MPNN 8*+*8 LPLO*4KP5KRLPOQ9 KPQNSRLK LPMO*4KP"QRLPLQ9 5PKQSR!5 MPNO M LPKL*4KP""RLPN"9 KPOOSRO"
1&KK66!N6MK NLN"MQ"6 T+# MPN! MP6L 8*+*8 MP!M*4MPNNRMP!Q9 KP!"SRL! MP!5*4MP!6RMP6!9 5PNOSR!O MPMN Q" MP!O*4MP!KRMP6L9 LPQNSRO"
1&KK!5MQM6" NLK!"!MN T+. MPNL MPKQ 8*+*8 LPLM*4KP"LRLPOQ9 QPQ"SRKO LP!M*4LPK6RLPO"9 KP!NSR6! MP!! M LPN6*4LPM6RLPO"9 LP""SRO"
1&KK6MM!6O5 NLK!"MNK #+T MPNL MPKQ 8*+*8 LPLM*4KP"LRLPOQ9 QPQ"SRKO LP!M*4LPK6RLPO"9 KP!NSR6! MP!! M LPN6*4LPM6RLPO"9 LP""SRO"
1&K!6NMK55L NL!KO!OQ T+# MPN! MPK5 8*+*8 LP!"*4LPM6RNPMM9 6PQNSRLK LPLN*4LPMMRLP!"9 6PNNSR!5 MPNN M LPL5*4LPMKRLPOK9 NPKKSRO"
1&NKNMN!5 NLK!QO5O T+# MPNL MPKQ 8*+*2 LPLM*4KP"LRLPOQ9 5PM5SRKO LP!M*4LPK6RLPO"9 NP5!SR6! MP!6 M LPN!*4LPM6RLPO"9 "P"OSRO"
1&KK!M6O"M5 NL!K6!LO #+T MPN! MPLM 8*+*8 LP!6*4LPMNRLP5O9 KPN!SRLM LPLL*4LPMMRLP!Q9 QP65SR!5 MPNQ M LPL"*4LPMKRLPOM9 KPMLSROQ
1&O5LOQNQ NLNQ6Q!6 T+# MPN! MP6L 8*+*2 MP!M*4MPN!RMP!"9 LPOLSRL! MP6M*4MP!6RMP669 LPK"SR!6 MPM! QQ MP!Q*4MP!LRMP6N9 KPKMSROQ
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1&"KLM5NJ OKOPLMMK 9+Q NRO! NR5K 7*+*7 NR!N*4NRO!SNR!M8 ORJMTSK! NR5N*4NR!5SNR558 JRM"TS!5 NRN! PL NR!P*4NR!KSNR5O8 JRJKTSLP
1&L"NLPON OKOP"!!5 9+. NRO! NR5K 7*+*7 NR!N*4NROOSNR!P8 JRO!TSK! NR5N*4NR!5SNR558 !RJLTS!5 NRNO MN NR!P*4NR!JSNR5O8 JRJ"TSLP
1&JJ5OO"PJL OKOMOLOO Q+. NROO NRJM 7*+*7 KRO"*4JR"PSKR"N8 JRM!TSJM KRK"*4KRNLSKR5L8 5R"!TS5J NRPO N KROK*4KRNOSKRL58 JRKNTSLP
1&JJLPMNMJ! OKO5M"!K 9+# NRK! NR!K 7*+*7 NR!K*4NRO5SNR5N8 !R5KTSKN NR!5*4NR!NSNR5N8 OR"5TS!" NR5! N NR!!*4NROMSNR5N8 JRP"TSLP
1&JO""NOKO5 OKKOP5NM #+Q NROP NRKJ 7*+*7 KRNK*4JRL"SKR!K8 JR"MTSJ! KROJ*4KRNMSKR5P8 JRPJTS55 NRKJ OP KRKO*4JR"LSKR5K8 KRN"TSLP
1&JJ!K"M"PL OKOPPJJL .+Q NRO! NR5K 7*+*7 NR!N*4NRO!SNR!M8 ORO5TSK! NR5N*4NR!5SNR558 ORO"TS!5 NRN! PP NR!P*4NR!KSNR5O8 KRJLTSLP
1&JJLPNP5!L OKOPPNLJ .+9 NRO! NR5K 7*+*7 NR!N*4NRO!SNR!M8 ORO5TSK! NR5N*4NR!5SNR558 ORO"TS!5 NRN! PP NR!P*4NR!KSNR5O8 KRJLTSLP
1&OPLOOJ! OKOPLLJM .+9 NRO! NR5K 7*+*7 NR!N*4NRO!SNR!M8 OR!NTSK! NR5N*4NR!5SNR558 OR!NTS!5 NRN! PP NR!P*4NR!KSNR5O8 KRJMTSLP
1&5NNPKLO OKOPM"MK #+Q NRO! NR5K 7*+*2 NR!N*4NRO!SNR!M8 OR"NTSK! NR5N*4NR!5SNR558 ORNJTS!5 NRN! PL NR!P*4NR!KSNR5O8 KRKNTSLP
1&JJKMOOM!P OK5MOJKK Q+. NROM NRKO 7*+*7 KRJL*4JRP"SKRLN8 !R!5TSJL KRKL*4KRN!SKR5J8 KRL5TS5O NRLP N KRKO*4JR"PSKR5O8 KR!5TSLP
1&5NNPK5M OKOP"KO" #+Q NRO! NR5K 7*+*7 NR!N*4NRO!SNR!M8 ORJJTSK! NR5N*4NR!5SNR558 !RN"TS!5 NRN! PP NR!P*4NR!KSNR5O8 KR!LTSLP
1&5NNPKL5 OKOPMMLL 9+Q NRO! NR5K 7*+*2 NR!N*4NRO!SNR!M8 ORO5TSK! NR5N*4NR!5SNR558 !RNNTS!5 NRN! PP NR!P*4NR!KSNR5O8 KR5MTSLP
1&5NNPKLN OKOP"N!P Q+# NRO! NR5K 7*+*7 NR!N*4NRO!SNR!M8 KRM!TSK! NR5N*4NR!5SNR558 LRNKTS!5 NRNO PM NR!P*4NR!KSNR5O8 OR!JTSLP
1&"KLM5JO OKOPMPMP 9+. NRO! NR5K 7*+*7 NR!N*4NRO!SNR!M8 OR!"TSK! NR5N*4NR!5SNR558 5RJ5TS!5 NRN! PP NR!P*4NR!KSNR5O8 OR!MTSLP
1&5NNPKLJ OKOP"NOJ Q+# NRO! NR5K 7*+*7 NR!N*4NRO!SNR!M8 ORO5TSK! NR5N*4NR!5SNR558 5R!NTS!5 NRN! PP NR!P*4NR!KSNR5O8 OR5OTSLP
1&5NNPK5" OKOP"JNJ 9+. NRO! NR5K 7*+*2 NR!N*4NRO!SNR!M8 ORO5TSK! NR5N*4NR!5SNR558 5R!KTS!5 NRN! PP NR!P*4NR!KSNR5O8 OR5!TSLP
1&5NNPKLL OKOPMMO! 9+. NRO! NR5K 7*+*7 NR!N*4NRO!SNR!M8 OROLTSK! NR5N*4NR!5SNR558 LRKKTS!5 NRN! PP NR!P*4NR!KSNR5O8 !RN"TSLP
1&5NNPKLK OKOP"NJJ #+Q NRO! NR5K 7*+*7 NR!N*4NRO!SNR!M8 OR5MTSK! NR5N*4NR!5SNR558 5RMLTS!5 NRN! PP NR!P*4NR!KSNR5O8 !RJNTSLP
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Supplementary Table 4: Association of HLA classical alleles with Sjögren’s 
syndrome. 
 

 
a. Allele frequency was calculated in combined datasets 1 and 2.  
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Supplementary Table 5: MHC-RFX5 hypergeometric analysis for 
enrichment in DS1. 
 
a.  

 
 
b.  

 
 
  

Total number of 
variants in MHC  

from DS1

Number of variants 
overlapping with RFX5 
binding site from DS1

Total number of 
significant variants 
in MHC from DS1

Number of significant 
variants overlapping with 

RFX5 binding site from DS1
OR P

37906 664 9169 216 1.52 9.25!10-7

Overlap with 
RFX5 binding site

Not overlap with RFX5 
binding site Total

Selected variants 216 9169-216=8953 9196

Non-selected variants 664-216=448 37906-9196-448=28289 28737

Total 664 37242 37906
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Supplementary Table 6: Results from cis-eQTL analyses in Sjögren’s 
syndrome-associated regions. 
 

  
!
  



!"

Supplementary Table 7. Association analysis in IRF5
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Supplementary Table 7. Association analysis in IRF5
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Supplementary Table 7. Association analysis in IRF5
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1&"L!KMNJ" JKN"OP5KP Q+# PRPK PRPK 7*+*7 PR!"*4PRK5SJRJM8 JRJPTSPJ PRNJ*4PR!NSJRJM8 KRKPTSPJ PRO" P PR"O*4PRM"SJRJM8 !RN5TSPK
1&"5KNN!JM JKN!NKL!N .+9 PRJP PRJK 7*+*7 JRPL*4PRNKSJRO"8 LRMLTSPJ PRNO*4PR"JSPR5L8 JRKKTSPK PRJP LO PRN5*4PR"MSJRPL8 LRP!TSPK
1&JM"OON"KM JKN"OOP"! Q+# PRPJ PRPK 7*+*7 PR!J*4PRKMSJRPN8 "R"OTSPK PRNP*4PR!MSJRJ58 KRL5TSPJ PRK5 JJ PR"P*4PRMOSJRJ!8 LRP"TSPK
1&JLP5!MM JKN!!PPOP Q+# PRJ! PRJ" 7*+*7 PR5M*4PR"!SJRJ"8 !R"!TSPJ PRN5*4PR"NSJRPJ8 LR!PTSPK PRLN P PR5P*4PR""SJRP!8 LRK!TSPK
U;1"VJKNLJML5JVI JKNLJML5J ,-F%$+Q PRJP PRJJ 7*+*7 JRP"*4PRNOSJRO58 !R5PTSPJ PRNK*4PR"JSPR5L8 JRJKTSPK PRPN L" PRN5*4PR"MSJRPL8 LRKLTSPK
1&""LP"5N5 JKNL""K5K 9+. PRJP PRJK 7*+*7 JRPN*4PRNMSJRO58 !R!!TSPJ PRNK*4PR"JSPR5L8 JRP5TSPK PRP" L5 PRN5*4PR"MSJRPL8 LR!MTSPK
1&"!KOP"!K JKNLNPMOK .+9 PRJP PRJK 7*+*7 JRPN*4PRNMSJRO58 !R!MTSPJ PRNK*4PR"JSPR5L8 JRJPTSPK PRP" L5 PRN5*4PR"MSJRPL8 LR!NTSPK
1&"5KLP5MP JKNLNPOLK 9+. PRJP PRJK 7*+*7 JRPN*4PRNMSJRO58 !R!MTSPJ PRNK*4PR"JSPR5L8 JRJPTSPK PRP" L5 PRN5*4PR"MSJRPL8 LR!NTSPK
1&"MM5MMKN JKNL"ON5K Q+# PRJP PRJK 7*+*7 JRPN*4PRNMSJRMP8 !RMJTSPJ PRNK*4PR"JSPR5L8 JRP"TSPK PRP" "P PRN5*4PR"MSJRPL8 LRLOTSPK
1&""5KKNK JKN!M5!LN #+Q PRJ" PRJN 7*+*7 PR5P*4PR"KSJRJK8 OROLTSPJ PR5J*4PRNJSJRPK8 JRJ5TSPJ PR5K P PR5J*4PR"NSJRP!8 LRLNTSPK
1&JJJ"KPJPL JKN"K!ONL Q+# PRPL PRP" 7*+*7 JRPN*4PRNPSJRM"8 LRJ"TSPJ PR"N*4PRLMSPR5!8 JROLTSPK PRPN L" PRNL*4PRLNSJRPN8 LRN!TSPK
1&!LO!"!!K JKN"KLNNM 9+. PRJM PRJ! 7*+*7 PR5N*4PR"NSJRKK8 NRKNTSPJ PRN"*4PR""SJRPP8 MRMKTSPK PRMJ P PR5P*4PR""SJRPL8 LR5PTSPK
1&JM5!!MM!" JKN"PM"LP #+Q PRPJ PRPJ 7*+*7 PRLK*4PRKLSJR!J8 KR5JTSPJ PR"K*4PRMLSJRJJ8 JRONTSPJ PR"N P PRL5*4PRO5SJRKJ8 LR5JTSPK
1&L5!"!K5 JKNLP!MLP 9+. PRJP PRJK 2*+*7 JRPN*4PRNMSJRMP8 !RO!TSPJ PRNO*4PR"JSPR5L8 JRJKTSPK PRP" L5 PRN5*4PR"!SJRP"8 LR5JTSPK
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Supplementary Table 7. Association analysis in IRF5
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Supplementary Table 7. Association analysis in IRF5

#$$%$%&

'()*+*',- .(&% ./-01/$ 23*4"!5*.67 ! 23*4"!5*.67 ! !" #$ 23*4"!5*.67 !

8%&0*/9*
:%0%1/;%-%,0< =%0(*(-($<&,&

>?@ A@
=#B 2C&%1D%E*/1*

6'FG0%E*,-*
H(0(&%0I+J

H(0(&%0*I H(0(&%0*J

1&KL!IMNN" IJLKIJOOM 8+. NPNI NPNI 6*+*6 NPLQ*4NPQMRIP"Q7 MPM"SRNI NPL!*4NP!ORIPQQ7 OPKLSRNI NP"K N NPL!*4NPOLRIPOL7 OPNKSRNI
1&Q!"IL!LI IJLKQKNIM 8+. NPII NPIN 2*+*2 IPNM*4NPLIRIPQL7 MPKNSRNI IPN!*4NP"IRIPJJ7 OPLJSRNI NP"K N IPNM*4NPLLRIPJK7 OPIISRNI
1&IIKM!N!N IJLMOQJON T+# NPO" NP!N 6*+*6 NP"Q*4NPK"RIPN"7 QP!!SRNI NP"L*4NP"NRIPNL7 KPNNSRNI NP!O N NP"K*4NPLKRIPNL7 OPIOSRNI
1&IQLO!KJOM IJLM!!K"K T+# NPNJ NPNJ 6*+*6 IPIO*4NPMKRIP"Q7 MPQOSRNI IPII*4NPLJRIPO"7 !PNKSRNI NP"Q N IPII*4NPKLRIPMN7 OPI!SRNI
1&KQJONQJK IJLMMM"!M .+8 NPOK NPOL 6*+*6 NP"J*4NPK"RIPNL7 QPIKSRNI NP""*4NP"NRIPNL7 KPLOSRNI NPOM N NP"K*4NPLKRIPNL7 OPO!SRNI
1&IOMLIK"II IJLKNIQMO 8+. NPNJ NPNJ 6*+*6 IPIM*4NPMLRIP"K7 !PL!SRNI IPNL*4NPLIRIPOM7 !P"NSRNI NPLQ N IPII*4NPKKRIP!"7 OP!!SRNI
1&INJM"OQ" IJLKQ!M"N #+T NPQN NPQI 2*+*2 NP"O*4NPK"RIPIJ7 OP"JSRNI NP"L*4NPL"RIPNL7 MPKNSRNI NPKN N NP"K*4NPLMRIPN"7 OPMLSRNI
1&!!MKN""I IJLKIJKJ! T+. NPNI NPNI 6*+*6 NPLK*4NPQ"RIP"J7 KPJKSRNI NPLK*4NP!MRIPQO7 !PQJSRNI IPNN N NPLK*4NP!IRIPO"7 OPK!SRNI
1&IIJI"QIM" IJLKN"N"L T+# NPNJ NPNJ 6*+*6 IPQI*4NPKMRJPJM7 QPQISRNI NPKK*4NP!ORIPIN7 IPOKSRNI NPII MI NPL"*4NP!"RIPQ!7 OPK!SRNI
1&KL"LKIKN IJLKQ"KI" .+8 NPIN NPIN 6*+*6 IPNL*4NPLJRIPOJ7 !PKLSRNI IPNO*4NPL"RIPJI7 MPJJSRNI NPLI N IPN!*4NPLKRIPJM7 OPK!SRNI
U:1KVIJL!!LQQIVH IJL!!LQQI 8.#+8 NPIK NPIK 6*+*6 IPNO*4NPLORIPQN7 KPIOSRNI NP"O*4NPLQRIPNM7 JP"ISRNI NPOI N NP"M*4NPLQRIPIJ7 OPLISRNI
1&!"IOKQ!J IJLMKJ"I! T+# NPOK NPOL 6*+*6 NP"J*4NPKLRIPNL7 QPNKSRNI NP""*4NP"IRIPN"7 LPKQSRNI NPOJ N NP"K*4NPLKRIPNL7 OP"LSRNI
1&KI!LI"K" IJLKQMLOI T+8 NPII NPIN 6*+*6 IPNM*4NPLIRIPQL7 MP"QSRNI IPNO*4NP"NRIPJI7 !PL"SRNI NP"Q N IPN!*4NPLKRIPJM7 !PN!SRNI
1&KK"!JI! IJLKINOI" .+8 NPNJ NPNJ 6*+*6 IPQM*4NPK"RJPQI7 JPMMSRNI NPKK*4NP!ORIPN"7 IPOQSRNI NPNL MK NP"N*4NPMNRIPQ!7 !PIMSRNI
1&IQ"NJKJOM IJLKQQIIQ T+# NPNJ NPNJ 6*+*6 IPLN*4IPNKRQPNO7 JPKQSRNJ NP"N*4NPMMRIPJO7 !PJLSRNI NPNQ LN IPIN*4NPK!RIPMN7 !PJOSRNI
1&MOMKJJK IJLKQMQJK #+T NPQI NPQJ 6*+*6 NP"Q*4NPKLRIPII7 OPQMSRNI NP""*4NPL"RIPN"7 KP"!SRNI NP!L N NP"K*4NPLMRIPIN7 !PJMSRNI
1&!""J"Q"J IJLKQ!O!M T+# NPQI NPQI 2*+*6 NP"O*4NPK"RIPIJ7 OPLNSRNI NP""*4NPL"RIPN"7 LPNJSRNI NPMJ N NP"K*4NPLMRIPIN7 !P!MSRNI
1&IIMLQI"QQ IJLKINQIM 8+T NPNJ NPNJ 6*+*6 IPQL*4NPLIRJPQM7 JPQLSRNI NPKL*4NP!!RIPIN7 IP!KSRNI NPNL ML NP"I*4NPMIRIPQK7 !PMLSRNI
1&KK"!NM! IJLKINQQN .+8 NPNJ NPNJ 6*+*6 IPQL*4NPLIRJPQM7 JPQLSRNI NPKL*4NP!!RIPIN7 IP!LSRNI NPNL ML NP"I*4NPMIRIPQK7 !PKNSRNI
1&IIKI!LLJQ IJL!O!O"N #+T NPNJ NPNJ 6*+*6 IP!L*4NPL!RJP"O7 IP!ISRNI NP"!*4NPMMRIPQ"7 LPNLSRNI NPIK OM IPIN*4NPKNRIPKJ7 !PKKSRNI
1&IOQKNLQNQ IJLKQJKKK .+T NPJI NPJJ 6*+*6 NPLK*4NPKIRIPNM7 IPMJSRNI IPNI*4NP"IRIPIQ7 LPNQSRNI NPIL O! NP"K*4NPL!RIPII7 !P"!SRNI
1&IOJNJ"K"! IJL!KLQ"J T+# NPNQ NPNQ 6*+*6 IPNN*4NPMIRIPMO7 "P""SRNI IPN"*4NPLJRIPOK7 !POQSRNI NPK! N IPNK*4NPK!RIP!I7 MPNMSRNI
1&!"!JMOL! IJLKQJMJJ .+8 NPJJ NPJJ 6*+*6 NPLK*4NPKIRIPNM7 IPKKSRNI IPNI*4NP"IRIPIQ7 LPNMSRNI NPI" OI NP"K*4NPL!RIPII7 MPIISRNI
1&IOJKIJ"O" IJL!QQOJI T+. NPNJ NPNJ 6*+*6 IPQO*4NPM"RJP!M7 QPLMSRNI IPNI*4NPM"RIPOK7 "P!KSRNI NPOK N IPN"*4NPM"RIPKJ7 MPIQSRNI
1&IKIMKNK" IJLKN"IKI .+8 NPNJ NPNJ 2*+*2 IPQ!*4NPLIRJPJM7 JP!OSRNI NPLN*4NP!KRIPIQ7 JPNOSRNI NPIN MO NP"Q*4NPMQRIPQK7 MPQLSRNI
1&IQ"KO"J!K IJL!M!JO! 8+. NPNQ NPNQ 6*+*6 NP"K*4NPMNRIP!K7 "PNLSRNI IPN"*4NPLJRIPOO7 !PM!SRNI NPKN N IPN!*4NPK!RIPOL7 MPKNSRNI
1&INOLLMQN IJL!"Q"OL #+T NPQK NPQK 2*+*2 NPLL*4NPK!RIPN!7 IP!!SRNI IPNK*4NP"KRIPIK7 IPKJSRNI NPNM KJ IPNI*4NP"NRIPIO7 MPLLSRNI
1&!L!JKKM! IJLKQ!NOL T+# NPN! NPN! 6*+*6 IPNJ*4NPKNRIPOL7 "PJISRNI IPNO*4NPL!RIPJK7 MP"NSRNI NP"J N IPNQ*4NPLIRIPQQ7 MP"MSRNI
1&IKOJOIK" IJLM!K""! T+# NPNQ NPNO 2*+*2 IPN"*4NPKNRIPM"7 KPIQSRNI NP"J*4NPKIRIPIL7 OP""SRNI NP!I N NP"M*4NPKIRIPQI7 KPNMSRNI
1&MJOKLMI" IJLKIOLKN #+T NPNL NPNL 2*+*2 IPJ!*4NP"!RIPMO7 IPN!SRNI NP"!*4NPLNRIPIQ7 !PM!SRNI NPN" M! IPNQ*4NPLORIPJ!7 KPNLSRNI
1&I"QNK"KOL IJLMOLONL .+# NPNQ NPNQ 6*+*6 IPIJ*4NPMLRIPL!7 MPOLSRNI IPNI*4NPKMRIPQM7 "PJQSRNI NPKQ N IPNO*4NPKORIPOL7 KPO!SRNI
1&ILJKIKLIO IJL!"LOON T+# NPNI NPNJ 6*+*6 IPOI*4NPKLRJP!K7 JP!LSRNI NPKL*4NP!IRIPJI7 JPKOSRNI NPIJ !" NP"Q*4NP!KRIP!N7 KP!ISRNI
1&IONMI"ONM IJLM!"LM! 8+. NPNQ NPNJ 6*+*6 IPNQ*4NPMJRIPKQ7 LP""SRNI IPNQ*4NPKKRIPQ"7 LPJJSRNI IPNN N IPNQ*4NPKJRIPOL7 KP"MSRNI
1&KK"OKKJ IJLKINJIN #+8 NPNO NPNO 6*+*6 IPJK*4NPLKRIPLM7 JPJJSRNI NP"!*4NPK!RIPI"7 MPQMSRNI NPJN ON IPNQ*4NPKLRIPQ!7 LPNOSRNI
1&KLNNKI! IJLKNOO!Q .+T NPQ! NPQ! 6*+*6 NPLK*4NPKQRIPNQ7 IPNMSRNI IPNK*4NP"KRIPIK7 IP"JSRNI NPNO KM IPNI*4NPL"RIPIQ7 LPNLSRNI
1&K"OKNO!" IJLKIL!LJ T+# NPNJ NPNJ 6*+*6 NP"!*4NP!IRIPKM7 LPMOSRNI IPNM*4NPKKRIPOM7 KPINSRNI NPK! N IPNQ*4NPM"RIP!O7 LPJQSRNI
1&JQN!QJQ IJLMQQKJJ 8+. NPQO NPQO 6*+*6 NPLK*4NPKQRIPNQ7 IPIKSRNI IPNM*4NP"MRIPIM7 JPMOSRNI NPNM KQ IPNN*4NPL"RIPIJ7 "PINSRNI
U:1KVIJLMQINQIVH IJLMQINQI .#+. NPQO NPQO 6*+*6 NPLK*4NPKQRIPNQ7 IPNOSRNI IPNM*4NP"MRIPIM7 JPMOSRNI NPN! KO IPNN*4NPL"RIPIJ7 "PQMSRNI
1&Q"!LN"O IJLMQ!JMK T+# NPQO NPQO 6*+*6 NPLK*4NPKQRIPNQ7 IPNJSRNI IPN!*4NP"MRIPIM7 JPKNSRNI NPN! KO IPNN*4NPL"RIPIJ7 "PO"SRNI
1&IIKKQKKO IJLMQLNQJ .+8 NPQO NPQO 6*+*6 NPLK*4NPKQRIPNQ7 IPIMSRNI IPN!*4NP"MRIPIM7 QPNLSRNI NPNM KI IPNN*4NPL"RIPIJ7 "PKKSRNI
1&ILKOQJL IJL!L!INO #+T NPQ" NPQ" 2*+*2 NP"N*4NPKMRIPNM7 JPIOSRNI IPNO*4NP"!RIPIO7 OPJLSRNI NPIO !O IPNN*4NPL"RIPIJ7 "P"JSRNI
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Supplementary Table 8. Association analysis in STAT4
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Supplementary Table 8. Association analysis in STAT4
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Supplementary Table 9. Association analysis in IL12A
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Supplementary Table 10. Association analysis in BLK
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Supplementary Table 10. Association analysis in BLK
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Supplementary Table 10. Association analysis in BLK
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Supplementary Table 10. Association analysis in BLK
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Supplementary Table 11. Association analysis in CXCR5
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Supplementary Table 11. Association analysis in CXCR5
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Supplementary Table 11. Association analysis in CXCR5
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Supplementary Table 11. Association analysis in CXCR5
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Supplementary Table 11. Association analysis in CXCR5
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U;1JJVJJP!NOMJNV7 JJP!NOMJN 9#Q+9 NRJ! NRJL 7*+*7 JRNJ*4NRPJSJRK!8 "RNMTSNJ JRJN*4NR"!SJRK58 JRM!TSNJ NR5O N JRNP*4NR"KSJRK58 JRP5TSNJ
1&!OMM!OM" JJPLKLPK5 Q+# NRNK NRNM 7*+*7 NRLL*4NRMPSJRJL8 JR5MTSNJ NR"J*4NRL!SJRKM8 5RKNTSNJ NRMO N NRPM*4NR5!SJRKJ8 JR"KTSNJ
1&!P5NK5O5 JJPLJ5M"N .+9 NRNK NRNM 7*+*7 NRLL*4NRMPSJRJL8 JR5MTSNJ NR"J*4NRL!SJRKM8 5ROMTSNJ NRMM N NRPM*4NR5!SJRKJ8 KRNMTSNJ
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1&!LO5!NJP JJP!LK!NJ Q+# NRJM NRJK 7*+*7 JRJL*4NR"JSJRO!8 KRMOTSNJ JRN5*4NR"KSJRKJ8 OR5PTSNJ NR5K N JRNP*4NR"JSJRKP8 KRN!TSNJ
1&!JMNN!L JJP5LLN"N 9+. NRMM NRMK 7*+*7 JRNO*4NRPPSJRKO8 LRKPTSNJ JRNL*4NR"LSJRJ!8 KR5KTSNJ NRP" N JRN5*4NR"OSJRJ"8 KRJ"TSNJ
U;1JJVJJP!LJP!"V7 JJP!LJP!" 9+9# NRJK NRJK 7*+*7 JRJ5*4NR"NSJROL8 KR5PTSNJ JRN5*4NR"KSJRKJ8 ORL!TSNJ NR5O N JRNP*4NR"JSJRKP8 KRKMTSNJ
1&JJKJ!N5" JJP!KMNP! .+9 NRKO NRKO 7*+*7 NR""*4NRPKSJRKN8 "R5KTSNJ JRNP*4NR"!SJRKJ8 JROKTSNJ NROO N JRNL*4NR"MSJRKN8 KRK5TSNJ
1&O"MP5LJ JJP!JPOP5 9+. NRKO NRKO 2*+*2 JRNN*4NRPKSJRKJ8 "RLMTSNJ JRNP*4NR"!SJRKN8 JRO5TSNJ NROL N JRNL*4NR"MSJRKN8 KRKLTSNJ
1&!LJN"PMK JJP!55"OL .+9 NRNO NRNO 7*+*7 JRJK*4NR!MSJR!K8 LRN!TSNJ JRJO*4NR"NSJROM8 KR!NTSNJ NR"5 N JRJM*4NRP5SJR5J8 KRK!TSNJ
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Supplementary Table 11. Association analysis in CXCR5
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Supplementary Table 11. Association analysis in CXCR5
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Supplementary Table 12. Association analysis in TNIP1
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Supplementary Table 12. Association analysis in TNIP1
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Supplementary Table 12. Association analysis in TNIP1
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1&JJSL!""5 J"MNSQJK5 .+9 MPJS MPJ! 7*+*7 JPMQ*4MP!QRJPLM8 QPM5TRMJ MP5M*4MP!MRJPMK8 JPMLTRMJ MPKM L! MP5N*4MP!JRJPM58 KPQSTRMJ
1&LSQLMJJ J"MNMNSML O+# MPKM MPKM 7*+*7 JPMN*4MP!"RJPKS8 SPM5TRMJ MP5K*4MP!KRJPMK8 JPKQTRMJ MPK! JL MP5"*4MP!LRJPM58 KPSLTRMJ
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1&SKS5MJMS J"MNJK!LQ .+9 MPJJ MPJK 7*+*7 JPK"*4MP5SRJPQK8 !PN5TRMK MP!N*4MPSLRMP5S8 JP!5TRMK MPMJ !Q MP5N*4MPS5RJPJK8 KP!NTRMJ
1&L"J5JJKK J"MNQ""5L O+. MPMN MPMN 7*+*7 JPJJ*4MPS"RJPQQ8 QPMMTRMJ JPJK*4MP!!RJPNJ8 LP"KTRMJ MP55 M JPJK*4MP!NRJPN!8 KP!QTRMJ
1&!SMNMS J"MNMM"!S #+O MPJL MPJN 7*+*7 JPM!*4MP!"RJPL!8 "PJNTRMJ MP!5*4MPS!RJPMK8 5P5NTRMK MPJS NQ MP5N*4MP!MRJPJJ8 KP5KTRMJ
1&LSQLMJK J"MNMNQ"S O+# MPKM MPKJ 2*+*7 JPMQ*4MP!QRJPK58 "P!5TRMJ MP5J*4MP!KRJPMK8 JPJ!TRMJ MPKK LN MP5"*4MP!LRJPM58 LPMMTRMJ
1&JS!MJLK! J"MNSKLK! .+9 MPMN MPML 7*+*7 MP!K*4MPN5RJPLS8 NPNNTRMJ JPKL*4MP5SRJP"Q8 !P5STRMK MPJQ "M JPJM*4MP!MRJP"J8 LPMKTRMJ
1&JMKN55" J"MNSQMMN 9+. MPJK MPJJ 2*+*2 JPKM*4MP5NRJP"N8 JP"JTRMJ JPMK*4MP!5RJPJ!8 SP"STRMJ MPK! JQ JPMS*4MP5MRJPKS8 LPM"TRMJ
1&LSQK55S J"MNQ5""K .+9 MPNM MPL5 7*+*7 JPM5*4MP5LRJPK58 KPSLTRMJ JPMK*4MP5LRJPJK8 QPKSTRMJ MPN! M JPMN*4MP5LRJPJS8 LPJ5TRMJ
1&SQ5"Q"KJ J"MNQNQNJ #+. MPMQ MPMQ 7*+*7 JPJN*4MPS5RJPQ"8 NP5MTRMJ JPM!*4MP!5RJPLJ8 NPQLTRMJ MPS5 M JPM5*4MP!QRJPNM8 LPKLTRMJ
U;1"VJ"MNSJSKSV7 J"MNSJSKS O+O9 MPN" MPNN 7*+*7 JPJL*4MP5QRJPLL8 JPLNTRMJ JPMJ*4MP5KRJPJJ8 !PL5TRMJ MPKL LM JPMN*4MP5LRJPJS8 LPLLTRMJ
1&SJ"!QJ5S J"MNQ!L!M #+O MPMN MPMN 7*+*7 JPJL*4MPS"RJPQ!8 "P"5TRMJ JPM5*4MP!SRJPL!8 NP"NTRMJ MP5M M JPJM*4MP!LRJPNQ8 LPN"TRMJ
1&LS5KS!M J"MNQQJ5L #+. MPNM MPL5 2*+*2 JPJM*4MP5LRJPK58 KP"!TRMJ JPMK*4MP5LRJPJK8 QP5MTRMJ MPNL M JPMN*4MP5LRJPJS8 LPNSTRMJ
1&S"!"J5SL J"MNQN"S5 #+O MPMQ MPMQ 7*+*7 JPJN*4MPS5RJPQ"8 NP5MTRMJ JPMS*4MP!!RJPLM8 NP55TRMJ MPSS M JPM5*4MP!"RJPL58 LPN!TRMJ
1&KKLLKS5 J"MNQSJSM 9+. MPNM MPL5 2*+*2 JPJM*4MP5NRJPLM8 KPNJTRMJ JPMK*4MP5LRJPJK8 SPM5TRMJ MPNJ M JPMN*4MP5LRJPJS8 LPN!TRMJ
1&S55!NNS" J"MNSLJMN #+. MPK" MPKQ 2*+*7 JPMJ*4MP!NRJPKJ8 5PLJTRMJ MP5N*4MP!"RJPMN8 KPNQTRMJ MP"J M MP5Q*4MP!NRJPM58 LPN5TRMJ
1&LS5KSS5 J"MNQQL!" #+. MPNM MPL5 2*+*2 JPJM*4MP5LRJPK58 KP"STRMJ JPMK*4MP5LRJPJK8 SPMQTRMJ MPNK M JPMN*4MP5LRJPJS8 LP"QTRMJ
1&LSQLMMJ J"MNQSQLQ O+# MPNM MPL5 7*+*7 JPJM*4MP5NRJPLM8 KPN"TRMJ JPMK*4MP5LRJPJK8 SPKJTRMJ MPNJ M JPMN*4MP5LRJPJQ8 LP"!TRMJ
1&JMMQS"K5 J"MNQ55!Q .+9 MPN" MPN" 2*+*2 JPJK*4MP5QRJPLK8 JP"JTRMJ JPMJ*4MP5KRJPJM8 !PQ!TRMJ MPKN KQ JPMN*4MP5LRJPJQ8 LPQ"TRMJ
1&SQ!LS"KM J"MNQSNSQ O+# MPNM MPL5 7*+*7 JPM5*4MP5LRJPK58 KP5KTRMJ JPMK*4MP5LRJPJK8 QP!"TRMJ MPN! M JPMN*4MP5LRJPJQ8 LPQQTRMJ
1&KKLLKSQ J"MNQSNMJ O+# MPMN MPMN 7*+*7 JPJJ*4MPSNRJPQQ8 QPM"TRMJ JPM5*4MP!QRJPL!8 NPQJTRMJ MP5N M JPJM*4MP!LRJPN"8 LPQ!TRMJ
1&N5"!!!S J"MNSKQMK #+O MPNQ MPN" 2*+*2 JPJK*4MP5QRJPLK8 JP"KTRMJ JPMJ*4MP5KRJPJM8 !P5MTRMJ MPKN KS JPMN*4MP5LRJPJQ8 LP!MTRMJ
1&N5"!!!" J"MNSM5QL #+O MPN" MPNN 7*+*7 JPJL*4MP5SRJPLL8 JPKLTRMJ JPMM*4MP5JRJPJM8 5P"LTRMJ MPJ5 NJ JPMN*4MP5LRJPJQ8 LP!"TRMJ
1&N5"!!!L J"MNQ"KNS O+# MPN" MPN" 7*+*7 JPJL*4MP5QRJPLL8 JPLQTRMJ JPMM*4MP5KRJPJM8 5PNMTRMJ MPKJ LQ JPMN*4MP5LRJPJQ8 LP5JTRMJ
1&SSJJKN" J"MNSMNML #+O MPN" MPN" 2*+*2 JPJK*4MP5QRJPLK8 JP"JTRMJ JPMM*4MP5KRJPJM8 5PLMTRMJ MPKL LJ JPMN*4MP5LRJPJQ8 NPMKTRMJ
1&LSQK555 J"MNQ5NKQ .+9 MPN" MPN" 2*+*2 JPJK*4MP5QRJPLK8 JP"KTRMJ JPMM*4MP5KRJPJM8 5PL"TRMJ MPKL LJ JPMN*4MP5LRJPJQ8 NPMQTRMJ
1&JLJ"5""5 J"MNQN5N5 .+O MPMN MPMN 7*+*7 JPJK*4MPS"RJPQS8 "P5NTRMJ JPM!*4MP!"RJPLS8 "PKMTRMJ MP5M M JPM5*4MP!KRJPN"8 NPMSTRMJ
1&SSJJL!" J"MNSMNQJ .+9 MPN" MPN" 2*+*2 JPJL*4MP5QRJPLK8 JPNLTRMJ JPMM*4MP5JRJPJM8 5PQKTRMJ MPKJ LQ JPMN*4MP5LRJPJQ8 NPJLTRMJ
1&JLJ!!LM! J"MNSJ"Q! 9+. MPN" MPN" 7*+*7 JPJK*4MP5QRJPLK8 JP"JTRMJ JPMM*4MP5JRJPJM8 5P"NTRMJ MPKK LK JPMN*4MP5LRJPJQ8 NPJQTRMJ
1&S5"QLM"Q J"MNL"J"M .+O MPML MPML 7*+*7 MPS5*4MPN"RJPLQ8 LP5JTRMJ MP5N*4MPSKRJPK"8 QP!QTRMJ MP"Q M MP5M*4MPQLRJPK!8 NPKNTRMJ
1&SSJJQ"! J"MNSM"SQ .+O MPN" MPN" 7*+*7 JPJK*4MP5QRJPLK8 JPN5TRMJ JPMM*4MP5JRJPJM8 5PSMTRMJ MPKK LN JPMN*4MP5LRJPJQ8 NPK"TRMJ
1&5J!N55 J"MNQ"""" O+# MPN" MPN" 7*+*7 JPJL*4MP5QRJPLL8 JPLQTRMJ JPMM*4MP5JRJPJM8 5P5!TRMJ MPKM NM JPMN*4MP5LRJPJQ8 NPK5TRMJ
1&SSLJ!5N J"MNSMSNS 9+. MPN" MPN" 2*+*7 JPJK*4MP5QRJPLK8 JP"!TRMJ JPMM*4MP5JRJPJM8 5PSNTRMJ MPKL LJ JPML*4MP5LRJPJQ8 NPLSTRMJ
U;1"VJ"MNSJSLKV7 J"MNSJSLK O+O. MPN" MPN" 7*+*7 JPJK*4MP5"RJPLJ8 JP!"TRMJ JPMM*4MP5JRJPJM8 5PN!TRMJ MPKQ KM JPML*4MP5KRJPJQ8 NPN!TRMJ
1&55Q!Q5N J"MNSM5JL .+9 MPLM MPLM 7*+*7 JPML*4MP!SRJPKL8 SPJJTRMJ MP5N*4MP!"RJPMN8 KPQJTRMJ MPL! M MP5S*4MP!QRJPM58 NPN5TRMJ
1&KJQJLQJ J"MNQN5M" 9+. MPN" MPN" 7*+*7 JPJK*4MP5QRJPLK8 JP"STRMJ JPMM*4MP5JRJPJM8 5P5JTRMJ MPKK L" JPML*4MP5KRJPJQ8 NP"STRMJ
1&KJQJLQM J"MNQN5MJ .+O MPN" MPN" 7*+*7 JPJK*4MP5QRJPLK8 JP"STRMJ JPMM*4MP5JRJPJM8 5P!!TRMJ MPKJ L" JPML*4MP5KRJPJQ8 NPQMTRMJ
1&555""S J"MNSNM!M 9+O MPNM MPNM 2*+*2 JPM!*4MP5KRJPKS8 LP"KTRMJ JPMJ*4MP5KRJPJJ8 SPS"TRMJ MP"J M JPML*4MP5KRJPJ"8 NPQKTRMJ
1&SSJSMQ5 J"MNSJQ5! .+O MPLM MPLJ 7*+*7 JPML*4MP!SRJPKL8 SPK5TRMJ MP5"*4MP!QRJPM"8 KP!KTRMJ MPNM M MP5S*4MP!QRJPM58 NPQSTRMJ
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Supplementary Table 12. Association analysis in TNIP1

#$$%$%&

'()*+*',- .(&% ./-01/$ 23*4567*.89 ! 23*4567*.89 ! !" #$ 23*4567*.89 !

:%&0*/;*
<%0%1/=%-%,0> ?%0(*(-($>&,&

@AB CB
?#D 2E&%1F%G*/1*

8'HI0%G*,-*
J(0(&%0K+L

J(0(&%0*K J(0(&%0*L

1&LK"KM"L K6NOPOM!! #+Q NROL NROL 2*+*2 KRNO*4NR!!SKRLL9 "R6MTSNK KRNK*4NR5LSKRKN9 !R!6TSNK NRP6 N KRNL*4NR5KSKRKO9 PRK!TSNK
1&LLPP5ON K6NON5OPP :+. NRN! NRN! 2*+*2 NR5K*4NR"PSKRLM9 6RM"TSNK KRNN*4NR!OSKRK59 5R56TSNK NR65 N NR5P*4NRP5SKRLN9 PRM!TSNK
1&"!"PP"" K6NO6P"55 .+: NRNL NRNL 8*+*8 KRON*4NRP"SLR6!9 LRP5TSNK NR56*4NR"5SKRMK9 PRPMTSNK NRLP K" KRN"*4NRPKSKR659 PROKTSNK
1&MP"L55! K6NO"566K Q+# NRN6 NRN6 2*+*2 KRKM*4NR!KSKR6"9 ORPNTSNK NR5L*4NRPOSKRKL9 ORNKTSNK NRL5 KK NR5P*4NRP"SKRLM9 PROMTSNK
1&6PP!MMKO K6NOO"OL! #+Q NRNL NRNL 8*+*8 KRM"*4NRPOSLR6K9 MRKPTSNK NR5"*4NR"5SKRMM9 !RNLTSNK NRML N KRN"*4NRPKSKR659 PRO5TSNK
1&O56!OMP K6NO"NP"! :+. NRN5 NRN5 8*+*8 NR56*4NRPLSKRL"9 PROLTSNK NR55*4NR!6SKRK69 !R"!TSNK NR!M N NR5!*4NR!KSKRK!9 PR6LTSNK
U<16VK6NO"NN!!VJ K6NO"NN!! Q#+Q NRKK NRKL 8*+*8 KRNO*4NR!NSKRM69 PRPKTSNK NR5"*4NR!MSKRKK9 6RP5TSNK NR"N N NR5!*4NR!LSKRKP9 PR6MTSNK
1&!KPPOMP K6NON6M!P Q+. NRN! NRN! 8*+*8 NR!!*4NR"6SKRLK9 OROKTSNK KRNK*4NR!6SKRLN9 5RKNTSNK NRO" N NR5P*4NRP5SKRLN9 PR6OTSNK
1&!"55P6 K6NON"MPL Q+# NRN! NRN! 8*+*8 NR!!*4NR"6SKRLK9 OROKTSNK KRNK*4NR!6SKRLN9 5RN"TSNK NRO" N NR5P*4NRP5SKRLN9 PR6PTSNK
1&PMLPL!PM K6NO6!"NO Q+# NRNL NRNL 8*+*8 KRO5*4NR!LSLRPN9 KR5KTSNK NR5M*4NR"PSKRL!9 "RO6TSNK NRKP OP KRN"*4NRPKSKR6!9 PR"KTSNK
1&KK6O! K6NONPP!M .+: NRN! NRN! 2*+*2 NR5N*4NR""SKRLL9 OR5KTSNK KRNK*4NR!6SKRK59 5RMKTSNK NR6L N NR5!*4NRP5SKRLN9 PRPNTSNK
1&MP5LP56 K6NONM!NL .+: NRN! NRN! 2*+*2 NR!5*4NR""SKRLL9 ORPOTSNK KRNK*4NR!6SKRLN9 5RKOTSNK NR6N N NR5P*4NRP5SKRLN9 PRPMTSNK
1&KL"66!55 K6NOL!K6P Q+# NRN! NRN! 8*+*8 NR5N*4NR""SKRLL9 OR5"TSNK KRNK*4NR!6SKRK59 5RLLTSNK NR6L N NR5!*4NRP5SKRLN9 PR!KTSNK
1&L!MPL!KK K6NO"KL!6 #+Q NRN5 NRN5 8*+*8 NR5"*4NRPLSKRLP9 PRP6TSNK NR55*4NR!6SKRK69 !R5NTSNK NR!6 N NR5!*4NR!KSKRK59 PR!!TSNK
1&P"LNOMPL K6NO6NNNK .+: NRNL NRNL 8*+*8 KRM6*4NRPOSLRO!9 MRMMTSNK NR56*4NR"5SKRML9 PR"OTSNK NRML N KRN6*4NRPNSKR6!9 PR56TSNK
1&KNNM!MM5 K6NO"NMLN .+# NRN5 NRN5 8*+*8 NR5P*4NRPMSKRL59 !RMMTSNK NR55*4NR!OSKRK69 !R"MTSNK NR5L N NR5!*4NR!KSKRK59 PR5"TSNK
1&!KPPOM! K6NON6ON6 .+: NRN! NRN! 8*+*8 NR!!*4NR"6SKRLK9 ORM5TSNK KRNL*4NR!"SKRLK9 !R6NTSNK NROO N NR5!*4NRP5SKRLK9 !RNLTSNK
1&KPPL!L"N K6NOOMNN6 #+Q NRN5 NRN5 2*+*2 NR5N*4NR"PSKRLK9 OR!LTSNK KRNK*4NR!"SKRK59 !R!LTSNK NRO5 N NR5!*4NR!NSKRK59 !RNOTSNK
1&!KPPOL5 K6NONMN5! Q+. NRN5 NRN5 8*+*8 NR!6*4NR"MSKRKO9 LRPLTSNK KRNO*4NR!!SKRLL9 "R"LTSNK NRLO L! NR5!*4NR!NSKRLN9 !RMKTSNK
1&P"MONOOK K6NO6NM"6 Q+# NRNL NRNL 8*+*8 KRM6*4NRPOSLRO!9 MRMNTSNK NR5O*4NR"!SKRMN9 PRKLTSNK NRMN " KRNO*4NR"5SKR6"9 !RM!TSNK
1&KKM"LN!"N K6NOO5ONO #+. NRNL NRNL 8*+*8 KRML*4NRPLSLROK9 MRP6TSNK NR56*4NR"!SKRMK9 PRO5TSNK NRM6 N KRNO*4NR"5SKR6"9 !ROKTSNK
1&P!M!K65P K6NOOM5O6 :+# NRNL NRNL 8*+*8 KRM"*4NRPOSLR6N9 MRLNTSNK NR5O*4NR"PSKRMN9 "R5PTSNK NRL5 KK KRNO*4NR"5SKR6P9 !ROMTSNK
1&KNN"MLOM K6NO6!!L" :+# NRNL NRNL 8*+*8 KRO5*4NR!LSLRPN9 KR5KTSNK NR5N*4NR"6SKRL69 6RM6TSNK NRK6 6L KRNO*4NR"5SKR669 !R""TSNK
1&"LM!LMM6 K6NOL6NML :+# NRN! NRN! 8*+*8 NR5K*4NR"PSKRLO9 6RO6TSNK KRNL*4NR!"SKRLN9 !R6"TSNK NR6O N NR5!*4NR!NSKRLK9 !R"PTSNK
1&P"6LM!OP K6NO6OK!O #+Q NRNL NRNL 8*+*8 KRML*4NRPLSLROM9 MR""TSNK NR5O*4NR"!SKRMN9 "R55TSNK NRMM N KRNM*4NR"5SKR669 !RP!TSNK
1&"NO6OLP6 K6NOM"NPM Q+# NRNL NRNL 8*+*8 KRML*4NRPLSLROM9 MR"OTSNK NR5O*4NR"PSKRMN9 "R5"TSNK NRML N KRNM*4NR"5SKR6"9 !RP5TSNK
1&M!N6OML K6NOM56NO .+: NRNL NRNL 8*+*8 KRON*4NRP"SLR659 LRP"TSNK NR5K*4NR"6SKRL!9 "RN"TSNK NRLM MK KRNM*4NR"!SKR6"9 !R!!TSNK
1&MP5LP5L K6NOON6N" :+. NRNL NRNL 8*+*8 KRM"*4NRPOSLR6N9 MRLNTSNK NR5L*4NR""SKRL!9 "RMKTSNK NRLP K! KRNM*4NR"!SKR669 5RNMTSNK
1&LLMML!5 K6NOM"6KP Q+# NRNK NRNK 2*+*2 KRLO*4NR6PSLR"59 6R5MTSNK NR5"*4NR"LSKRO59 !RO"TSNK NR6P N KRNM*4NR"NSKRP"9 5RNOTSNK
1&"N"NLKP! K6NOKM6L! #+Q NRN! NRN! 8*+*8 NR5L*4NR"!SKRL69 6R55TSNK KRNO*4NR!!SKRLM9 "R6PTSNK NR6N N KRNN*4NR!LSKRLM9 5RLMTSNK
1&6"""KMP5 K6NOK55"L :+. NRN! NRN! 8*+*8 NR5N*4NR""SKRLM9 6RN5TSNK KRNO*4NR!!SKRLO9 "RKNTSNK NROK N KRNN*4NR!KSKRLM9 5RM6TSNK
1&K!"LM"M K6NOO!KO6 Q+# NRNL NRNL 8*+*8 KRML*4NRPLSLROM9 MR"6TSNK NR5L*4NR""SKRL!9 "RMOTSNK NRMK 6 KRNL*4NR"!SKR6O9 5RM!TSNK
1&KKPOPM!5 K6NOPLNM" Q+. NRN6 NRN6 8*+*8 KRK!*4NR!6SKR"O9 MRK6TSNK NR5O*4NRPPSKRK"9 6RP6TSNK NRL6 LO KRNN*4NRP5SKRL!9 5R6MTSNK
1&KOK5NP55! K6NOK5O"P .+: NRNL NRNL 8*+*8 KRNN*4NR6MSKR!59 KRNNTWNN NR55*4NRPMSKRMO9 5R6!TSNK NR5! N NR55*4NR"PSKRO!9 5R"OTSNK
1&M!N6OMK K6NOM56M5 Q+# NRN! NRN! 8*+*8 NR5K*4NR""SKRLO9 6ROMTSNK KRNO*4NR!!SKRLM9 "RPNTSNK NRO" N KRNN*4NR!KSKRLM9 5RPNTSNK
1&MP5LP5O K6NOMOPLL .+: NRN! NRN! 2*+*2 NR5N*4NR"6SKRLM9 OR5MTSNK KRNO*4NR!!SKRLO9 "RM5TSNK NROK N KRNN*4NR!KSKRLM9 5RPOTSNK
1&"!PNLN6 K6NO6MNKK Q+# NRNL NRNL 8*+*8 KRL!*4NRPNSLRMO9 ORL5TSNK NR5L*4NR""SKRLP9 "RNNTSNK NRMO N KRNK*4NR"PSKR6N9 5R!KTSNK
1&O56!OM! K6NO"KN"5 #+Q NRKN NRKN 2*+*2 NR5O*4NRPKSKRLO9 "R"KTSNK KRNL*4NR!!SKRK59 PR"6TSNK NR"N N KRNN*4NR!MSKRLN9 5R!OTSNK
1&!KPPOO5 K6NONP5M5 .+: NRNP NRNP 8*+*8 KRNO*4NRP6SKROM9 !RKPTSNK NR55*4NR!LSKRK59 !R5NTSNK NRP5 N KRNN*4NR!NSKRL69 5R5"TSNK
1&"LM!LMMM K6NOK!565 :+. NRN! NRN! 8*+*8 NR5K*4NR"PSKRLO9 6ROKTSNK KRNM*4NR!PSKRLL9 PRN6TSNK NROP N KRNN*4NR!KSKRLM9 5R5PTSNK
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Supplementary Table 13: Suggestive regions from analysis using Dataset 4. 
 

 
a. Major allele and minor allele;  
b. The minor allele frequency (MAF).  
c. This base pair position in shown in hg18.   
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Supplementary Table 14: Multiple logistic regression model of genome-
wide and suggestive association SNPs to Sjögren’s syndrome risk. 
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Supplementary Table 15:  Table of odds ratios (ORs) with the 95% confidence 
intervals for significantly associated loci outside the HLA in Sjögren’s syndrome 
and various autoimmune disorders. The PubMed ID (PMID) for the reference 
from which data for each variant was is provided; Sjögren’s syndrome data is 
obtained from this study. Abbreviations: Sjögren’s syndrome (SS); celiac disease 
(CelD); primary biliary cirrhosis (PBC); rheumatoid arthritis (RA); ulcerative colitis 
(UC); systemic lupus erythematosus (SLE); systemic sclerosis (SSc). 
 
 

  
  

Row in Figure Locus Phenotype SNP Location OR 95% CI P value PMID

01 CXCR5 PBC rs6421571 11q23 0.73 0.67-0.80 3.00E-12 21399635

02 CXCR5 SS rs6421571 11q23 0.76 0.65-0.88 2.08E-07 -

03 BLK SSc rs2736340 8p21.3 1.27 1.10-1.40 6.80E-05 19796918

04 BLK SLE rs13277113 8p21.3 1.39 1.28-1.51 1.00E-10 18204098

05 BLK RA rs2736340 8p21.3 1.19 1.13-1.27 5.69E-09 19503088

06 BLK SS rs2736345 8p21.3 1.30 1.16-1.46 1.17E-10 -

07 IRF5 SSc rs4728142 7q32 1.22 1.14-1.29 4.74E-10 22407130

08 IRF5 UC rs4728142 7q32 1.07 1.03-1.11 2.00E-08 21297633

09 IRF5 PBC rs12531711 7q32 1.58 1.41-1.76 8.90E-17 21399635

10 IRF5 SLE rs3807307 7q32 1.59 1.33-1.89 2.20E-07 18063667

11 IRF5 RA rs752637 7q32 0.86 0.79-0.93 3.03E-05 23073787

12 IRF5 SS rs3757387 7q32 1.44 1.29-1.62 2.73E-19 -

13 TNIP1 SLE rs6579837 5q32 1.28 1.16-1.42 2.45E-05 22833143

14 TNIP1 SS rs6579837 5q32 1.43 1.20-1.71 3.30E-08 -

15 IL12A CelD rs17810546 3q25.33 1.36 1.29-1.44 4.00E-28 20190752

16 IL12A CelD rs17810546 3q25‒3q26 1.35 1.23-1.49 1.07E-09 18311140

17 IL12A PBC rs9877910 3q25 1.47 1.34-1.60 1.02E-17 22936693

18 IL12A SS rs485497 3q25 1.30 1.16-1.46 1.17E-10 -

19 STAT4 SSc rs3821236 2q32 1.30 1.19-1.41 3.93E-09 20383147

20 STAT4 PBC rs10931468 2q32 1.50 1.37-1.64 2.35E-19 21399635

21 STAT4 SLE rs7574865 2q32 1.55 1.34-1.79 1.87E-09 17804842

22 STAT4 RA rs7574865 2q32 1.27 1.16-1.36 4.64E-08 17804842

23 STAT4 SS rs10553577 2q32 1.43 1.26-1.62 6.80E-15 -
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Supplementary Table 16: Table of odds ratios (ORs) with the 95% confidence 
intervals for significantly associated loci within the HLA in Sjögren’s syndrome 
and various autoimmune disorders. The PMID for the reference from which data 
for each variant was is provided; Sjögren’s syndrome data is obtained from this 
study. Abbreviations: Sjögren’s syndrome (SS); multiple sclerosis (MS); celiac 
disease (CelD); psoriasis (Psor); primary biliary cirrhosis (PBC); rheumatoid 
arthritis (RA); systemic lupus erythematosus (SLE); systemic sclerosis (SSc); 
type 1 diabetes (T1D). 
  
 

 

Row in Figure Locus Phenotype SNP Location OR 95% CI P value PMID

01 WASF5P - HLA-B Psor rs10484554 6p21.33 4.66 4.23-5.13 4.00E-214 20953190

02 MSH5 SLE rs3131379 6p21.33 2.36 2.11-2.64 2.00E-52 18204446

03 C6orf10 RA rs6910071 6p21.32 2.88 2.73-3.03 1.00E-299 20453842

04 C6orf10 MS rs3129934 6p21.32 3.30 2.30-4.90 9.00E-11 18941528

05 HLA-DRA MS rs3135388 6p21.32 2.75 2.46-3.07 4.00E-225 19525953

06 HLA-DQA1 SS rs116232857 6p21.32 2.53 2.24-2.86 1.33E-96 -

07 HLA-DQA1 T1D rs9272346 6p21.32 5.49 4.83-6.24 5.00E-134 17554300

08 HLA-DQA1 CelD rs2187668 6p21.32 6.23 5.95-6.52 1.00E-50 20190752

09 HLA-DQA2 PBC rs7774434 6p21.32 1.60 1.48-1.73 4.00E-34 21399635

10 HLA-DQB1 - HLA-DQA2 RA rs6457620 6p21.32 2.55 2.40-2.71 4.00E-186 18794853

11 HLA-DQB1 SS rs115575857 6p21.32 3.53 3.03-4.11 7.65E-114 -

12 HLA-DQB1 - HLA-DQA2 T1D rs2647044 6p21.32 8.30 6.97-9.89 1.00E-16 17632545

13 HLA-DQB1 - HLA-DQA2 SSc rs9275390 6p21.32 2.38 2.13-2.67 3.00E-54 21779181


